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AnoiUe^ 
OBIECTIVE REALIZED 

in, olte*MoiUe^iafUf ol 

BACTERIAL INFECTIONS 


I T HAS BEEN demonstrated that a number of organ- 
isms are susceptible to the action of Neoprontosil 
and Prontylin. These include hemolytic streptococcus, 
meningococcus, gonococcus and certain members of 
the typhoid-colon group. Evidence is also accumu- 
lating regarding the value of the sulfonamides in 
the treatment of a variety of other infections including 
undulant fever, pneumonia (chiefly type III), ulcera- 
tive colitis and gas gangrene. Moreover, clinical and 
laboratory experiments are in progress which promise 
to open still further the field of investigation with these 
potent medicaments. 

Pamphlets giving details regarding use as well as contra- 
indications and side eifects sent to physicians on request. 

HOW SUPPLIED— Ncoptonlosil Storilo Solution (2.5 per cent 
and 5 per cent), ampules ol 5 cc., boxes ol 5 and 50; bottles 
of 50 cc. with rubber diaphragm stopper. Also (2.5 per cent 
solution only), ampules of 10 cc.. boxes of 5. 

Prontylin tablets ol 5 grains and 7\i grains, bottles ol 
25. 100 and 1000; repurilied powder, bottles of 1 oi. 

NEOPRONTOSIL • PRONTYLIN • 


Trodemerk 

Disodlum 4'flul!amldo-phonyl*2-azo- 
7'ccclylatnlno.l-hydroxynaph' 
tholt'nf* 3.C dlaullonato 


WINTMROP 

■W 


SOLUTION FOR INJECTION 


Keg. U. S. Pot. Oft. 6 Canada 

Brand ct SULPAKILAMIDE 
p-Arnir.obenrenesulforjamide 

TABLETS FOR ORAL USE 






WINTHROP CHEMICAL COMPANYr INa ' 

rhnrraaceutioclj of .merit for tie physiciaa 

^ ^SOH. ONT. 

Focten**: Retsuslcsr, K. Y.-Wlndsor, Onl. 









American K*uf.-ScUee^ surgical 

OPERATING TABLES 




F IVE - O 

CATGUT 


riVK-O CAICil r (occoo) airt'crs 
from niiv material prcviou'.lv produced in 
fmenes'i of >i/.c- coupled with exceptional 
5 trcnj:th, "radual ab'^orptioii rate, and free- 
dom from reaction. 

It w.o; developed in connection with the 
NttuU of prohlem'. in the approximation of 
delicate or memhranou'. tiN<iucs, conducted 
h\ Dociois John (). Hower, john C. Biirnx 
and H. .\. Menple at ’I'emplc rnivcr<ity, 
.Old ptr wilted .u the iq jS convention of 
the ;\mrric.tn Meiiir.i! Av<ociatioi). 


In the oa>tro-intestinal and biliary tracts 
and in similar structures, Kive-() Catgut 
offers the following advantaiics. — close and 
accurate spacing of sutures with better 
apposition and hemostasis • - a marked 
reduction in trauma- prolonireti retention 
— rapid structural consolidation through 
minimal tissue reaction. 

It is available in 2K-inch lenoths with 
straight or halt-circle .Atraumatic needles, 
and in the standard 6o-inch leiiijth without 
ticedles. Bnilahle and non-boilable. 


i^AVI.S ,V GKcfC, IXc*., HRODK'I.Y.V. X V 
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American Made MICHEL WOUND CLIPS Nickel Silver 

The Dependable Suture 

Micliel Wound Clips are made of high grade tempered niehcl silver. 

The correct stiffness of metal niahes them especially easy to .apply. 

The points are perfectly tapered and will not break off, so that the 
clips stay in position until removed. 

No. 903. Large size, IS mm. or 11/10 inch., @ S5.30 per 1000 

size, 16 mm. or 5/S inch., @ §5.20 per 1000 

*”■ ^/Jl> inch., @ S1.50 per 1000 

No. 900. Small size, 11 mm. or 7/10 inch., (o) $4.00 per 1000 

J. SKLAR MANUFACTURING CO. Brooltlyn, N. Y. 


COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFILIATION ^ylTK COOK COUNTY 3IOSP1TAL) 


Incorporated not for profit 

Announces continuous courses 


MEDICINE — ^Personal Courses and In- 
formal Course starting every week. 
Two AVecks Course in Internal Jledi- 
cine starting October 17th. 

SURGERY— General Courses One, Two, 
Three and Six Months; Two AVeeks 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Courses; Special Courses. 
Courses start every Monday. 

GYNECOLOGY — Two AVecks Cour.oc start- 
ing October loth. Gj-nccologic.al 
Patholog>- by Dr. Schiller starting 
October 24th. 


OBSTETRICS— Two AA'oeks Intensive 
Course starting Octoher 24th. In- 
formal Course starting every week. 

PRACTURES & TR.VUMATIC SUK- 
GERIT — Informal Course every week; 
Intensive lAjrmnl Cour.'i! .starting 
Februarv 0th, 19.1!). 

DERMATOT.OGA' and .SYPIIir.OLOOA' 
— Clinical Course starting every week. 

CA’.STOSCOPA’ — Ten-day Practical Conr.-i' 
rotarv everv two weeks. 

GENERAL, INTENSIVE AND tilHlCl.U. 
COUnSKS IN ALL BRANCHES OF 
AIEDICINE, surgery and THE 
SPECIALTIES EVERV AVKEK. 


Te.achlng Pacnlty — Attending Staff of 

COOK COUNTY HOSPITAL 

Addres.s: Registrar, 427 South Honorc Street, Chicago, Illinois 
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OPERATIVE PROCEDURE 


PLATE NO. 86 

Vaginal Hysterectomy 


■nnuEPi .f.tn-krqniG-GRAVES. 
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Stripping badi bladder thru 
trans%'ers2 incision at junction 
of cervix and bladder 
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Closure 


Al)<;oliitc stcrilizntion by hc.it, without impairment of tensile strength, is the dally 
pridiiction stnmiarii of lithicon Sutures. As t.ikcn from the sterile tubes, they jxisscss 
more tensile strcngtli than is required to ligate the largest human bhxxl vessel or to 
suture the densest luiman tissue. Hthicon Sutures are pniliiced hy exclusive procedures, 
from tiic raw material to the final stage of packaging and inspection in our laboratories. 
They arc supple, smooth and uniform. 


JOHN.SON A JOHNSON'. NEW BRUNSWICK. N. J., CHICAGO. ILL. 
»^'>rr.if:rt Kf:/ts or sfRctCM. xrTtrnrs s/ycr. rs*r 
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American Made MICHEL WOUND CLIPS Nickel Silver 

The Dependable Suture 

Michel "Wound Clips are made of high grade Icmpered nickel silver. 

The correct stiffness of metal makes them especially easy to apply. 

The points are perfectly tapered and will not break off, so that the 
clips stay in position until removed. 

No. 903. Large size, 18 min. or 11/10 inch., @ 85.30 per 1000 

No. 902. hied, size, 10 mm. or 5/S inch., @ $5.20 per 1000 

No- 901. hied, size 14 mm. or 9/10 inch., @ $4.50 per 1000 

^ 999- Small size, 11 mm. or 7/10 inch., (rfi $4.00 per 1000 

i. SKLAR MANUFACTURING CO. Brooklyn, N. Y. 


COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN APFILIATION MTTH COOK CO"UNTY lIOfSl’ITAL) 


Incorporated not for profit 

Announces continuous courses 


MEDICINE — ^Personal Course.s and In- 
formal Course starting every week. 
Two TVeeks Course in Internal Jfedi- 
cinc starting October 17th. 

SURGERY— General Courses One, Two, 
Tlirce and Six Months; Two Wcek.s 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Courses; Special Courses. 
Coiir.sc.s start every Monday. 

GYNECOLOGY — Two Weeks Course start- 
ing October lOfh. GynecoIogi’e.al 
Riifhology by Dr. Schiller st.arting 
October 24th. 


OBSTETRICS — Two Weeks Intensive 
Course starting October SItli. In- 
formal Course starting everv week. 

FRACTURES & TRAUMATIC SUR- 
GERY — Informal Course every week; 
Intensive Formal Course starting 
Februarv (ith, lO.'iO. 

DERMATOLOGY AND SVFHILOLOOV 
— Clinical Course starting every m-ek. 

CYSTO.SCOPy — Ten-day I’raetical Cimr.“e 
rotary everv two week.s. 

GENER.AL. INTENSn’E AND SI’EtTfAL 
COVnsKS IN ALL BKANCJIE.S OF 
MEDICINE, SURGERY AND THE 
.‘'•FECMLTJES EVERl' WEEK. 


Teaching Faculty — Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Ecgistr.ar, 427 South Honors Street, Chicago, Illinois 
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Throughout tho ages, Nature 
has stored away vast quan- 
tities of elemental energy. But 
before Man can use this energy 
for his own benefit, it must be 
controlled. In Atochloramid, 
chlorine has been controlled to 
bo useful for medical treatment. 






■2^ 
r » 





in Azochloromid, the general germicidal ability of 
chlorine is mode usable by the gradual liberation of 
) active chlorine over extended periods. Contrasted to 

other chlorine germicides, Azochloramid is unusually 

stable in the presence of organic matter and is rela- 

unaffected by dilution from body fluids. 

Simple to use and easy to prepare, Azochloramid 
solutions ore suitoble for the treatment and prevention 
of oil localized wound infections. Reduced frequency 
of applications renders them especially economical 
for office and hospital use. 

Trio! qu0nKfiei senf to physicians on request. 

WALLACE f JIERNAN PRODUCTS, Inc. 

•UllVIUt, NEW JERSEY, U. 5. A. 


l-IMIICHlOlDIfOOlQUtBONUIDIIIE 
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REGULATION 


Regulation of the daily program, espe- 
cially diet and exercise, is beneficial 
to normal bowel movement and in 
some cases of constLpatmn serves as 
sufficient treatment. Others require 
additional aid to facilitate regular 
evacuation. 

When an adjunct to diet and exer- 
cise is required, as it frequently is, 
Petrolagar provides a mild but effec- 


tive treatment. Its' miscible properties 
make it easier to take and more effec- 
tive than plain mineral oil. Further, 
by softening the feces, Petrolagar in- 
duces large, well formed stools which 
are easy to evacuate. 

The five types of Petrolagar afford 
a choice of medication adaptable to 
the individual patient . . . Petrolagar 
Laboratories, Inc., Chicago, Illinois. 


Petrolagar — LvjuU petrolatum ec, emnlufxett 
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^or Using l^allincbr odt Ether 
in the Small Containers 




i. 


SAFETY 

The licrniclically sealed 
units afford maximum 
Iirnlectioii against fire 
linr.nrds. 


PURITY 

Mallinckrodl patented 
solderless hermetic seal- 
iiiK precludes the possi* 
Iiility of contamination 
from air or other acci- 
dental exposure, to guard 
its high purity. 


CONVEIVIEIVCE 

The neck of the Mallin- 
ckrodt container has a 
taper bore which oecii- 
rately fils a standard cork, 
permitting perfect re-stop- 
peeing ns well as affording 
convenience in dispensing. 


MalHiickrodt Ether for Anesthesia is free 
from aldehydes, peroxides, acids and all 
other toxic impurities. The small containers 
(V 4 ^ V25 and 1 lb. units) hermetically sealed 
>vithout solder, help maintain this original 
])nrity. 


CHICACO 


CUmiCAl WORKS 



2nd & Mallinckrodl Sis. 
SI. Louis, Missouri 


70-74 Gold Slroel 
New York, N. Y. 


MONTRMl 

TORONTO 


M ' K 1: It s () r r I > j; 


C If E .M I c A I, .s S I >■ c E 


18 6 7 


8 


H U i: G K li V 


SURQERY 

Editors: OC^^ER. M.D., M30 Ttilane Ave., New Orleans. La., and OWEN 

H. WAJ^GENSTEEN, M.E., University Hospitals, Minneapolis, Minn, 

Associate Edltora: ALFRED BLALOCK, M.D., Vanderbilt University Hospital. 
Nashville, Tenn., and WILLIAM P. RIENHOFF, Jr., M.D., 1201 N. Calvert St.. 
Baltimore, Md. 

Published by THE C. V. MOSBY COMPANY, 3S25 Pine Blvd., St. Louis. U.S.A. 
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Published Monthly. Subscriptions may begin at any time. 


Editorial Communications 

Origlnol Communications. — This Journal Invites concise original articles ot new 
matter In the broad field ot clinical and experimental surgery. Descriptions ot new 
technics and methods are welcomed. Articles are accepted tor publication with the 
understanding that they are contributed solely to SURGERY. 

Manuscripts submitted tor publication may be sent to Dr. Alton Ochsner, 1430 
Tulane Avenue, New Orleans, Louisiana, or to Dr. Owen H. Wangensteen, University 
Hospitals, Minneapolis, Minnesota. 

Neither the editors nor the publishers accept responsibility tor the views and 
statements of authors expressed In their communications. 

Translntlons, — Manuscripts written In a foreign language. It found suitable for 
publication, will be translated without cost to the author. 

Manuscripts. — ^Manuscripts should be typewritten on one side of the paper only, 
with double spacing and liberal margins. References should be placed at the 
end ot the article and should conform to the style of the Quarterly Cumulative 
Index Medlcus; viz., name of author, title of article, and name of periodical with 
volume, page, and year. Illustrations accompanying manuscripts should be 
numbered, provided with suitable legends, and marked on margin or back with 
the author's name. 

Authors should Indicate on the manuscript the approximate position ot text 
figures. The original drawings, not photographs of them, should accompany the 
manuscript. 

Illustrations. — A reasonable number of half-tone Illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editors 
for color plates, elaborate tables or extra Illustrations. Copy for zinc cuts (such 
as pen drawings and charts) should be drawn and lettered only In India Ink, or 
black typewriter ribbon (when the typewriter Is used), as ordinary blue ink or 
colors will not reproduce. Only good photographic prints or drawings should be 
supplied for half-tone work. 

Exchanges.— Contributions, letters, exchanges, reprints, nnd all „pther com- 
munications relating to SURGERY should be sent to one of the editors. 

Review of Books. — Books and monographs, native and foreign, will be revised 
according to their merits and as space permits. Boolm mny be sent to Dr. Owen 
H. Wangensteen, University Hospitals, Minneapolis, Minn. 

Reprints.— Reprints of articles published among "Original CommunIcaUons'’ must 
be ordered directly through the publishers. The C. V. Moshy Co., 3 j,A Pine Blvd., 
St. Louis, U.S.A., who win send their schedule of prices. 

Business Communications 

Business Communlcntlons.- All communications In "Card to advertlslDR sub- 
scriptJons, change of address, etc., should he addressed to the pumishers, a he c. 
V. Mosby Company, 3G23 Pine Blvd», St. Louis, Wo. 

SuhRcrlptlon Rates.— Single copies, 85 cenU. To *iny pl^e fn the 
and its Possessions and the Pan-American Countries, SIO.OO per year In advance. 
To Canada. 5l0.ri0, and under foreign postage, Includes two volumes a >car. 

January and July. 

Remittances. — Remittances for subscriptions should bo made 
post office or express money order, or registered letter, payable to the puDiisners, 
The C. V. Mosby Co. 

Chance of Address. — The publishers should be advised of change of subscriber's 
address about fifteen days before the date of Issue, with both new and old addrc5.sc« 
given. 

Noarecelpt of Copies.— Complaints for nonrecetpt of copies or requests for extra 
numbers must he received on or before the 10th of the month preceding pubffcatJoo; 
otherwise the supply Is likely to be exhausted. 

Advertisements.— Only articles of known sclentiflc value wIU be given apace. 
Forms close tenth of month preceding date of Issue. Advertising rates and page 
sizes on application. 
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ONLY THESE SOLUTIONS ARE VACOLITER PROTECTED 



BAXTER’S 

INTRAVENOUS SOLUTIONS IN VACOLITERS 



”S.O,D,” — Sterile on Deliveij 
(and they remain sterile until you use them) 


Baxter's Intravenous Solutions arc made 
sterile . . . stable . . . safe . . . They pass a 
score of tests and examinations. You ask 
three important things of solutions; — that 
they must lie just right when they come to 
tlic receiving entrance of your hospital . . , 
that they stay right on your storage shelves 
. . . that xihtn you art TtaJy >o me t/'em you 
can count on their luring as pure, as sterile, 
as fine ... as the day they were made. 

Sti that you may have this very assurance. 


Bax'ter's De.xtrose and Saline Solutions are 
packed in the Vacoliter. They are protected 
by a metal closure, sealed air-tight against 
deterioration, contamination. This metal seal 
is tamper proof. A glance tells you when the 
seal is intact, that the solution has never been 
exposed to impurities . . . because to open a 
Vacoliter you mustc/wrevtheseal. Protection 
like this is not c.\pcnsive . . . yet it assures 
you of the important requisites in any intra- 
venous solution; sterility and convenience. 


B A X T E R L A B O R A T O R I E S |||||[El! 

r.i.r.Nvtrw. ill. college roiKr. n. v. clendale, cal 

.Ci'OKTO.CANADA UJNDO.N'. CA’CLA.VD H|^P||ini||U 

Produced >nd Distributed on the Pacific Coast bv RgJldlW 

Don Baxter, Inc., Glendale. OI. 

Drsttilmtfd E,;}! oj the Rocl^tcr hy . j 

THE AMERICAN HOSPITAL SUPPLY CORPORATION 

CKJCAGO VEW VORK 
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N ew therapeutic specifics represent milestones 
in medical progress. Eli Lilly and Company 
has been associated with the development of a num- 
ber of such products. However, other specifics must 
be found, and it is the program of the Lilly Research 
Laboratories to contribute to research in discover- 
ing these therapeutic agents. 



MERTHIOLATE 

(Sodium Ethyl Mcrcuri Thiosalicylatc, Lilly) 

Affords maximum bactericidal 
power compatible with safety 
in clinical use. 

Tincture 'Merthiolate/ 1:1,000 
Solution 'Merthiolate,' 1:1,000 
'Merthiolate' Ointment, 1:2,000 
'Merthiolate' Cream, 1:1,000 
'Merthiolate' Ophthalmic Oint- 
ment, 1:5,000 


Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U.S.A. 
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tlie operation and of the restriction of activity which follows. An ex- 
planation of the remainder of the beneficial effect in some cases is sim- 
gested by the investigations that have been made on the effect of the same 
operations on experimental hypertension dne to renal ischemia. Brieflv, 
this type of hypertension* can be produced at will by constricting 
both main renal arteries by means of a special clamp or i)j’ constricting 
the main artery of one kidney and at tlie same time, or later, removing 
the other kidney. It also can be acconjplishcd by constricting the aorta 
above both renal arteries. If the constriction of the main renal arteries 
is moderate, but adeqxmte, the blood pressure remains elevated, and 
there is little or no accompanying disturbance of re))al function, al- 
though the hypertension persists for years. After several years of 
hypertension, the small arteries and arterioles show some thickening of 
the media and sometimes sliglit liyaliniwifion of the infiina, especially 
in retinal arterioles. Tliis tyi)c is similar to the benign phase of human 
essential hj-pertension. If the constriction of the renal arteries is made 
severe, there follows hypertension and reduced renal function which may 
load to fatal uremia. Tlie arterioles of many organs .shmv severe changes, 
such as hyalinization, fibrinoid degeneration, and necrosis. This typo 
resembles the acute malignant phase of human essential hypertension. 
It is upon experience with the treatment of these tAvo types of experi- 
mental hypertension that the comments on the surgical treatment of 
human hypertension arc based. All of the operations on the nervous 
system that have been performed on man have also liecn carried out on 
animals without any effect in preventing or permanently lowering this 
type of experimental hypertension. In tlie animals more cxtensiA'C 
operations have also been carried out. Total sym]iathcctomy of tliorax 
and abdomen and even pithing have had no effect on this type of experi- 
mental hypertension. The effect on the vasomotor apparatus is pre- 
sumably the same as in man. There is, liowcvcr, one notable difference 
betAveen the tA\*o. In tlie animals tlie rc.striction of blood to the kidneys 
is effected by constriction of the main renal arteries by means of a rigid 
clamp. This is not altered liy any of the operations on t)ie nervons 
.system. In man, on the contrary, the counterpart of the effect of the 
silver clamp is in-odueod by the constriction or thickening of the Avail of 
the arterioles of the kidney. It is conceivable, at least, that .some of thc.se 
vessels are merely in .spasm and still under the iiiflueiico of the nervous 
system and that they arc, therefore, in a reversible state and can hceonie 
dilated as a ro.sult of rcmoA’al of the A'asoeoiistrictor eficct. Tlie con- 
clusion tliat foIloAA-s from lliese experiments is llial Avhal improA-cnient 
does occur from these operations, in all probability is, apart from the 

•For complrto blblloR-rnpliv, .«c-c Golrlblnlt. Ilnrrj': Kxpcrlnirnt.-il Ilypcrtrnslon In- 
ijucvt] by Jirn/i) J-i-lxnibi. JInrvcv I>otiiri-s, n.iUImoro. 1537-3S, AVIIUhihh nml AVIlkInn. 
Vnl. 33. 
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effect of enforced rest, due to the improvement of the circulation 
through the kidneys and not to any effect on the rest of the vasomotor 
apparatus of the abdomen. 

As concerns interference vitli the adrenals, one can merely state that 
the experimental work up to the present time shows that removal of the 
medulla of botli adrenals has no significant effect in preventing or 
lowering blood pressure. This decreases matcriallj' the probability* that 
epinephrine plays any part in the phenomenon. It has been found that 
experimental hypertension due to renal ischemia is not prevented or 
lowered by partial adrenalectomy, unless the amount of the cortex left 
is inaderjuate to support life. There is, therefore, no experimental basis 
for any .surgical or other physical interference with the adrenals in the 
treatment of hypertension. It seems fair, in the circumstances, to sound 
a note, of warning about, this method of treatment which is still being 
liraetieed by some surgeons. 

One obvious surgical flierai)cutie procedure which suggests itself 
as the result of this work is the possible improvement of blood su]>ply to 
the functioning components of the kidney by increasing the collateral 
circulation. In the animals with experimental hypertension induced 
by renal ischemia, whenever there is a return of the blood pressure to a 
lower level, it is due to inadequate initial clamping of the renal arteries 
or to the development of effective accessory cirmilatioji by way of 
ureteral and capsular ve.sscls, which may become very i>rominent. If, 
before constricting the renal artery, the kidney is deeapsulated and 
adipose tissue or mu.sele is attached to the denuded cortical .surface, the 
acec.ssory eiretilation from the adherent tissues becomes very prominent 
and interferes with the development of pi-ojiouneed elevation of blood 
pressure. Since, in the animals, the constriction is only of the main 
renal artery, such acec.ssory circulation can be of functional significance. 
Tlte fact that aniiimls have stu’vived several yeai-s the complete closure 
of both main renal arteries, when effected gradually, by increasing the 
coiistrietion at intervals, is proof that such aeeessoi-y circulation can be 
funetioimlly hit:hl.v effective. However, in human e.ssential hypertension, 
tile vascular disease most frequently involves also the afferent ]U-c- 
glnmenilar arterioles, so that collateral eommuniciition with the larger 


vessels would not improve circulation to ulomeruli. 'Whether improve- 
ment of blood supply to some glomeruli, to tubules and intei-stitial tissue 
would oci-ur as a result of renal decaivsulation and attaelinienf of 


ommitum. museff-s. or other tissues to the surface of the kidney, and 
whether it would be effective in lowering blood jiressiire in human' es- 
s-ntial hypert.nsion cannot be determined without trvin-r this tmie of 
op, .ration. Although T have hesitated to re.-ommend it. vet there is 
pn.bahly m..,v justification on an experim..ntal basis for makim^ this 
t-t .ban there has been for .some of the .surgic.al procedures ihnf have 
abcady been prae,„.,.d. The cases in which the surgical ]n-oduction of 
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accessory circulation ■would be most effective rvould be tiioso in vhieli 
the hjT;)ertension is due to sclerosis of the main renal arteries alone or 
their very large branches. The difficulty of making a diagnosis of this 
condition is obvious, so tliat unless the method could be applied to 
essential hypertension associated ■with renal arteriolar sclerosis tlic 
procedure would be of greath’ restricted value. 

An interesting recent practical application of tliis work, which 
centers upon the renal origin of so-called essential hypertension, ha.s 
been the finding in children and adults of hypertension associated with 
unilateral pj'clonephritis and vascular disease, and the jirompt return 
of the blood pressure to normal after excision of the diseased kidney. 
Until 1930, according to Bell and Pedersen, hypertension associated 
even -^wth bilateral pyelonephritis had not been re]mrted. Since then, 
Longcope and others have reported the oeeurrenee of hypertension in 
some eases of bilateral pyelonephritis, and, from the meager studies 
of the kidneys, in these and in the eases of unilateral disease it has 
become pi'obable that the h;vi5e2-ten.sion a.ssoeiated with thi.s condition in 
children and adults occurs only when there is a.ssoeiated vascular 
sclerosis or when the inflammatory disease 3)roduces the same effects 
on renal circulation as docs vascular disease. In cases of unilateral 
arteriolar nephrosclerosis with hypertension, which liavc been reported 
by Moritz and Oldt, if the diagno.sis could be made in life, removal of llio 
diseased kidney might result in a return of the blood pressure to iiormal, 
as in the ca.se, s of unilateral pyelonephritis.® Unfortunately, unless the 
production of accessory circulation would be effective, nothing but 
transplantation of a normal kidney or kidneys, with the removal of 
both diseased kidneys, could be expected to relieve the hypertension 
associated with bilateral pyelonephritis or bilateral arteriolar sclerosi.s 
of the kidne.vs, 


•Fron. the Jnmm liuOi.in.m nriuly UroIusU-nl ln.«tltuli> and I>f;i>artni<tit <.f .M.-ll- 
r-ini- or Tolins IlotiSInf Hospital, tlioro lmv€5 Ju.st liwti rcportfsl two ranen of Ijypi'i - 
fonsam wiih u..llatcral n-p.al vn.sclar .n.sv.as;, )„ whicl. tho removal of 

fl.e ilise.-ised kidney resultwl In .a prompt return of tlw blond pressure to normal. A 
slmllaf result lin.s been obtained In n third unrejiorted case fpvr."onal enimnunleatloii 
from Prof. ITviuh Vountr). 



SOi\IE ASPECTS OP BLOOD PRESSUKE REGULATION AND 
EXPERBIENTAL ARTERIAL HYPERTENSION® 


C. Heyjians, :M.D., Ghent, Belgiuji 

(From Ihe Deimrtmcnl of Tharmacologtj, University of Ghent) 


F or manj' ycai-s physiologists Iiave heen occupied Avith the study of 
the mechanisms Avhich regulate blood pressure. A precise and de- 
tailed IcnoAvledge of the physiologic regulation of endovascular pi'cssure 
is the key, not only to the physiology of normal circulation, but perhaps 
also to the pathogenesis of chronic artei’ial hypertension. 

It is known that the arterial pressure is largely controlled by the ac- 
tivity of the heart, the cardiac rate, the cardiac output, the circulating 
blood A’olume, and, mainly, by the peripheral vascular resistance, the 
vasomotor tone. 

The arterial pressure is dependent upon factors which are essentially 
labile and A'ariablc. In spite of the numerous intlucnces Avhich, in an 
unbalanced physical .system, would cause extreme variations in pressure, 
fluctuation of mean blood prc.ssure under diffeilng conditions is strik- 
ingly limited. In may be asked, therefore, Avhat are the mechanisms 
which ]n-event such fluctuations and maintain and adjust the blood pres- 
sure in this pi’ocise and sensitive manner so ns to control and regulate 
the circulation and nutrition of the cells, tissues, and organs of the 
body. 

In recemt yeai-s experimental investigations have demonstrated that 
the regulation of blood prcssiu’c is essentially and fundamentally an 
(lutoviafic, proprioceptive reflex viechaiiism. In fact, the endovascular 
pre.ssure itself regulates automatically the cardiac output, the circulat- 
ing blood volume, ami the ])eripheral vascular resistance .so well that the 
arterial pressure is maintained within or (piiekly restored to normal 
limits. 'Phis lirniii oslosis of the iirlrriul iirissitrr is efTccted niainiv bv 
the intermediation of the i>ri'ssoreeeptor innervation of difi’erent arterial 
and vetums vascular areas. 


The early .•x])eriments of v. (’yon and Ludwig.' as well as the more 
ree<‘nt researehes of v. .\nrei) and Starliimv Ladon and mv.selU-' and 
I)c Bmgli Daly and V.^rney' have .shown that the eardioaortie vascular 
rone, .-specially tlu- aortic arch, is j.rovided with a piv.ssoreeei.tive re- 
lhoo,_uvn.e mm.rvation t I’ig. 1). When the endovascular pressure rises 

Rco--.' 

r.c l-iMIrMl Ti ti; til,. .V.-,- /. t-rfi.-m/ irlrf.VnJ I.' " ’’AVI- iH-ctl ^Ulmiutcil 
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in the left heart or aortic arch, impulses ascend centripetnlly along the 
cardioaortie nerves, inducing reflex cardiac slowing, diminution of 
cardiac output, and peripheral vasodilatation. On the otlicr hand, Avlien 
this endovascular pressure falls, the same pressoreceptors induce reverse 
vasomotor and cardiac reactions, characterized by vasoconstriction, car- 
diac acceleration, and an increase, of cardiac output. These reflexes tend 
to keep a balance between hypertension and hypotension and to maintain 
normal arterial pressure. 

One knows further from the work of Cooper," Slarey,® Prancois- 
Pranck,'’ and Hedon’“ that variations of carotid-cephalic arterial ])ros- 
.sure immediately produces cardiac and vasomotor reactions. Carotid- 



Fifc*. 1 . — Uiaffi-ani of 0)0 rard'io.-iortle nnd cjirotid sinus pro.ssoscnsitivo innovvallon. 

cephalic hypotension produced bv clamping both carotid arteries induces 
acceleration of the heart, increase of cardiac output, nnd somatic viiso- 
constriction. The opposite phenomena, namely, cardiac .slowing and 
somatic vasodilatation, ai'c respon.scs to carotid-cephalic hj pci tension. 
This mcchani.sm of regulation of blood iire.ssurc was long attributed to 
the direct central influence of ehange.s of blood pie.ssuiv acting on the 
tonus of the cardiovascular eentei'S. 

The work of (’zcrmiiek” and (’oncato*- and the ob.serviif ions of Soli- 
mann and Brown’" showed, however, that the common carotid artery, 
particularly its bifurcation, may be the origin of cardiovascular reflexes 
elicited by mechanical manipulation, such as by compression of the neck 
in the region of the carotid bifureaf ion or by traction on the eeplinlic end 
of Ibe carotid artery. 
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The experiments o£ Pagauo” and Siciliano'" in 1900 had already seri- 
ously damaged the concept o£ dh’cet, centi’al antomatie regulation of 
blood pressure. But their experiments, which were incomplete and con- 
tradicted 1)y Kaufmann,’*' passed almost unnoticed,, and the classical 
theory of the direct centi-al regulation of blood pressure was still ac- 
cepted until 1924 wlicn new investigations, performed mainly in the 
laboratory of Hcring’''=° and in our laboratory,^* ■' clarified the for- 
gotten observations of Pagano and Sieiliano and revealed the ex!.stence 
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of ill.' .•moll. I sinus in.'.-biiuiMii by wlth-li the viirutid blood jiressiire 
.•oiitrols rcib'sly ibc '.iciicral arlcrial pressure. 

The t.-nn ••eiir..li.i sinus'' si*.:nifie.s a specially imiciTated area of (lie 
biiumiiion of liu- , '..1,1111011 .'jin.ii.l artery (Figs. 1 and 2 ). IVitliin this 
nvrn are the orieuis of lii,. internal and external earotid .'ind the occipital 
arien.s, ih,. earoti.i bulb is a bulbous dilatation at Ibc root of 
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voilitial coat of the arteries of the carotid trifurcation, mainly in the 
carotid imib, and in tlie endothelial lining of the vessels of the carotid 
ganglion, as shovm chiefly by De Castro’* and Nonidezd” 

According to a technique (Pig. 3) developed in otir laboratory, one 
or botJi carotid sinuses of a dog are isolated in situ from the circulation, 
taking care not to injure their innervation. Such isolated sinuses then 
are really segments of vessels with intact nerve supply and these seg- 
ments may be perfused either by means of another dog or with a Dale- 
Sehuster perfusing pump. In this manner the pressure witiiin the 
lumen of this specialized and isolated segment of the vascular tree may 
be raised or lowered. Since this segment is connected to the animal only 



Fig. 3, — ^Technique of establishing isolated. Innervated carotid sinuses In Dos B perfused 

by Doe A. 

by intact nerves, it can be shown that it is only by reflexes originating 
within this area, due to di ffevenees in pressure, tliat Die general blood 
pressure is regulated. 

If the pressure inside the circulatory isolated but innervated carotid 
sinuses is increased, one observes (Pig. 4) that tliis rise of intracarotid 
sinus pre.ssure is a.ssoeiated with a fall of the blood pressure in the gen- 
eral circulation of the dog. Togctlier with tlie fall of arterial pre.ssure, 
fliero i.s a .slowing of the heart . Conversely, if the pre.ssure is lowered in 
(he isolated earotid sinus, the general blood i)re.ssme of the dog rises and 
Ihe heart accelerates. 

These experimental observations thus demonstrate Hint the genera) 
arterial blood pressure is autoniaticaUy controlled by means of the endo- 
vns'citlar pres.surc itself acting on the pressosensitive nerve endings of 
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the t-arolid simises. Tlie prcssoscnsitivity of tlio carotid sinus is very 
f^rcut ; it has indeed been sliown l)y ICocii"" and by niy co-workei‘s and 
myselt" that, in the carotid sinus of the dog, an increase or a decrease 
of even 3 inin. niorcnry pressure from the normal arterial pressure is 
suflicient to pi'oduee reflex compensatory changes in the general blood 
pressure. iMoreover, Bronk and Stclla=‘ could register action potential 
variations from the carotid sinus pressoreceptors with each .systolic- 
diastolic variation of carotid sinus pressure. 

jjct us analyze briefly the eomi)onenl.s of these proprioceptive mech- 
ani.sms of blood pi-essiire regulation by tiie aortic and especially the 
carotid sinus pressoreceptor reflexes. 

The regulation of the heart rale de))cnds mainly upon reflex changes 
in the vagus tone and to a slight degree upon changes in the sympathetic 
activity. 



KU:, 1. — I)oK« A nn<l II jtnpnrt.Hl nrconUnK Ia Ujo l«*chn!auo «hown In KIj:. Uppf'r 
rvirv»\ Ijrart of Dok U; inlAtlU* rurv*'. Wootl pro.'j.Hun* of A prrfuslnpr 

rnroili! f.lrujyr.'* of Dot; li ; lowrr inirw**. f« mor;iJ blornl pr^^Hurc of Dot; K, At 
svtlnnnUno hyj»< rtvn«k»n in Dop A. JvnA In cnrolia slnnsfjt of l>oj: B. Induce® 

iKTirt ^lowint: ati<l hypot^-n^ltm in Dor B. 


The emit ml of tlie eireulnting blood volume and the )>cripheral vascu- 
lar ifsistance is mainly due t<i rcllcx changes in the arterial and venons 
tom- and also lo the changes in the tone of tlic arteriovenous anasto- 


'flms. ue (in.i that an inereasc of carotid .simts pressure jiroduces 
reilev arterial and vemais dilatation ami a redueiim, in ealihcr of tlie 
.Otenovenons anastomos..s. A lowered eamtid sinus pressure produces 
-m ih. other haml. a reilex arle.iolar and venous .•onsiriefion and an’ 
opening oi the afieriovenous atia-Iomose.s. 
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vessels, b\it take place mostly in the splaiiclniic area ; that is to say, 
the mesenteric vessels, the spleen, liver, intestines, and kidneys. 

Concerning the reflex regulation of the venous vascular tone by the 
carotid sinus prc.s.sorcceptivc reflexc.s, the investigations of Flcisoh== and 
myself n-ith Bouckaert, and Kegniers'’ show tlial the mesenteric 
veins, isolated from general circulation but jmrfused in situ by means 
of Donegal! 's technique, contract reflexly in response to a lowering 
of carotid sinus pres.sure and dilate if the sinus pressure is increased. 
Thus, both the tone and the capacity of the abdominal venous reser- 
voirs are controlled reflexly and autoniatieally by the arteiaal blood 
pressure acting on the pressosensitive carotid sinus nerve endings. 

The arteriolar and venous vascular tones are regulated not only by 
the carotid sinus and aortic reflexes by means of neurovascular influ- 



ences, but also by reflex alterations in the adrenaline output. Our ex- 
periments"' = showed indeed that, when the pre.s.sure rises in the carotid 
sinus, the adrenaline discharge of the .suprarenals is reflexly reduced; 
when the carotid sinus prcs.surc is lowered, more adrenaline is liberated 
by the suprarenals. 

Therefore, the arterial blood pressure. Iiy acting on tiio iire.s.soreceptors 
of tlic carotid sinus, provides one of the mechanisms for regulating the 
secretion and discharge of adrenaline, and tlius further controls, in a 
humoral manner, the vascular tone, the heart rate, the circulatory blood 
volume, and jn-obably also the caliber of the arteriovenous anastomoses. 

I wish to point out that this .suprarenal hormonal regulation of the 
l■in•uI.•ltion by the carotid sinus is only an accc.vjoiy regulating meeli- 
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aiiism. Indeed, ex])ei’iinenl<d observations witli Bouckaert and 
No\vak="’ have sho^\^^ that the reflex neurovascular regulation of tlie 
blood pi-essure occurs quite well in the absence of tlie suprarenal medul- 
lary secretion. The increased discharge of adrenaline in response to 
lowered carotid sinus pre.ssure is thus comparable to the increased re- 
lease of adrenaline in i-esponse to emergencies, as demonstrated by 
Cannon.-’-' 

Finally, another group of experiments has permitted us to assert that 
the carotid sinus zone, as well as the cardioaortic area, is provided 
with a i-eflexogenic innervation which is not only pressosensitive but 
also chenu)se.nsitive. so that changes in oxygen or carbon dioxide con- 
tent in the blood and also the pre.senec of .several pharmacologic sub- 



‘1. — niuKrani of Ihv rlrciilatlon ami of tho roii^x nrurovasculrtr, nnurocanllac, 
itH'l roli* uuUn<' roirutalloa of h»arl rulo. vasctilar toiu*, ai»t\ blootl jtre.-suro by inotvas 

of thf rMnlliKoirllr rtiBi jtlmm pro.vyo- uibI rhomorfK’oplivf inochnnlyini?^. 


staiii’i's in the arterial blood <'un intlnenee. by n\eans of earolid sinus 
and aortic reflexes, the activity of the cjirdiovasenlar centers and thus 
modify the general bloo.l pre.-snre. These clienioreeeptors of the 
carotid -imis are loe;di/.ed ( Fig. .'»> in the glomns earoti<Mini. annexed to 
the carotid bifnreati. n. and are i|uile dilTerent from the pressoreceptors. 

h'ig. f. shows s.'hematieally the afferent and efTerent pathwavs of the 
pisij.ri-K'cptive mechanisms of .•ardi.ivasetilar regulation by means of the 
e.ifotid sinn- and canlioaorlie pr.-sso. and ehemosensitive areas 

Another question pis^ents il.self at this point: Are the eardioaorfie 
a.nd eats.ttd sums vasenln,- fin* only regions ])rovidcd with ndlexo- 
ocue press, ..cns.tnify am! aide to fake ,.ar| thv proprioceptive regu- 
imn of he.art rate, vas.-ular tone, and blood j,res.siire? 
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Exi)erimcnlal oljservations b}-- Bainbriclge=“ and by ]\Ic Dowall-' liavc 
shown that tlie right auricle, as well as the venae cavae at their entrance 
into the heart, arc provided with receptors through Avhieh pressure 
changes in the venous system influence reflexly the heart rate and tlie 
arterial vascular tone. 

hlore recently Schwiegk-*^ showed that the branches of tlie ]uibnonary 
artery also are endowed with rcflcxogenic pressosensitivity regulating 
the heart rate and arterial vasomotor tone. Increase of pressure in the 
pulmonaiy arterial system causes reflex heart slowing and arterial 
vasodilatation, while lowering of pnbnonary arterial pressure provokes 
the opposite cardiovascular reactions. 

The centripetal pathways from these vcnoani’icular and pulmonary 
arterial pres.soreeeptors are found in the cervical vagus nerves. 

In 1929 we observed,^ however, that, experimental suiiprcssion of the 
eardioaortic, carotid sinus, and cervical vagus nerves did not abolish 
completely the proiiriorceeptivc mechanism of cardiovascular regulation. 
Indeed, in a dog deprived of the pressosensitivc rcflcxogenic innervation 
of the eardioaortic, carotid sinus, venoauricular, and ]iulmonary zones, 
the elevation of general arterial ])re.s.snre still ijiduced comi)onsat()ry 
reactions characterized by vascular dilatation and diminution of adrena- 
line output. Iji the same animal arterial hypotension started the. op- 
])ositc com])onsatory reactions of vascular constriction and increased 
adi-enalinc secretion. This proprioceptive adaptation and control of 
vasomotor tone by the blood pressure is not of direct central origin. 
These reactions still persist in the “spinal” animal. 

Experiments employing several diflferent methods have ])ennifted ns, 
with the collaboration of Bouckaert, Farbcr, Hsu, and Wierznehow- 
ski,-"' to show that, in the dog deprived of carotid sinus, eardioaortic, 
pulmonary, and venous pressosensitivc zones, as in the spinal animal, 
the proprioceptive regulatio,n of va.seular tone occurs through i)rcsso- 
sensitive reflexes originating mostly from the vascular territory of the 
celiac and me.senteric arteries, and secondly from the territory of the 
thoracic arteries. These vasomotor reflex responses to blood pressure 
variations may arise in ]mrt from the nn>scnlerie i)i’essorceei)tors located 
in the Pacinian mesenteric corjniscle.s, as .shown by Gammon and 
Bronk,'“ who recently registered centripetal action currents, related to 
blood pressure changes, from those organ.s. 

These exj)eriment.s raise another (pieslion: Are all vessels ])rovided 
with refle.xogcnie i)re.sso.sensitivily ? There ar<' exiierimental facts wliich 
make it jiossible to answer in the negative. Proprioceptive regulation 
of general vascular tonus is efiecled through reflexes, the ])resso)'eceptor.s 
of wliic-h are silmited onl.v in certain weII-Iocaliz(‘d vnsculiir areas; 
namely, the carotid sinus, canTniaortic, veiifiauriculai’, jiulnionary ;ii'le- 
rial, and f horacicosphmehni<’ zones. 
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7 sliows scliemnliciilly Ihe main functions of the. pvessoscnsitive 
reflexogenic vascular areas in tiie proprioceptive cardiovascular regula- 
tion. 

After this review of the proprioceptive mechanisms of the regulation 
of general blood pressure, I propose to examine the significance of these 
mechanisms in the pathology of chronic arterial hyjiertension. 

The cardioaortic atul carotid sinus nerves not only are tlie means of 
1i]e automalic ])re.ssoreceptive I'cflex regulation of geiieral arterial pres- 
sure Imt also arc the buffer or modernior verves of the blood pres- 
sure.'" In fact, functional suppression of the aortic, and carotid 
sinus nerves produces immediately an intense arterial hypertension ; in 
dogs tile pre.ssure may ri.se from 130 to 2o0 to 300 as a conseciuenee of 
the section of the aortic and carotid sinus nerves (Fig. 8 7). 'I'his 
marked increase of blood pressure is due to the release of vasoconstrictor 
and cardioaeeelerator centers, tlte activity of which, under normal condi- 
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tioiis. is permimently moilcrated relle.xly by tlie aortic and carotid .sinus 
nerves. Tlie moderator tone of tli(>se nerves is maintained and regulated 
iiy means of tiie iiressure and the chemical constitution of the blood act- 
insr <m tlie presso- and chemosensitive nerve endinirs of the cardioaortic 
ami carotid sinus vascular areas.' 


In does my co-workers ami I - have observed arterial hyjiortension 
maintaim'il at "J.'iO to gtltt for iieriods of nine to Iwcnty-.six months after 
section of the cardioaortic ami carotid sinus moderator nerves {l-''ig. D). 
The same ohs. i vatmn lias Iic-n maiie hy Nowak” on dogs np to three 
\cai-s after section of these motierntor nerv.-s. If. i„ eerfain nnmhcr 
of animals, section of tl,c cardioaortic and carotid sinus nerves prodnees 
o,d> a temporary hy pertcusio,,. this is due to the presence of aeees- 

^u-dmaortic m-rves in the vagus, or hceause in eer- 

tarn animals tim put nary and inesenterie intestinal pre.ssosensitive 

m ri.-s may , over the moderator function of the cardioaortic and 
■ ;i!-.<t id smus nerves. 
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Tlie degree of hj-pertension wliicli develops after section of the mod- 
erator nerves dejiends mainly npon llie sympathetic vasoin-essor tomis. 
Thistoiras is an index of the state of activity in the cortical psychomotor, 
hypothalamic, and bnlhar centers, as well as the resnll. of a series of 
Immoral and cellular factors among which are the blood supply to tlie 
sympathetic centers and the CO, and oxygen content of the blood. 

■ With Baeq, Brouha, and Bouckaert, could show, indeed, the 

role of the vasopressor sympatheties in the mechanism of experimental 
ln7)ertension produced by exclusion of the moderator nerves. 



Fir. S.~l, blood pressure of a noi-mal dop; nt /. section of Jt'C 
norve.s ; hvpcrtonslon. //, blood pvej*5urc of n. totftlly sympalhoctonuzctl uop. *» 
.Mcctlon'of the four moclonitor nerves; no hypertension. 


In dogs total excision of the .sympathetic paravcrlebral ganglionic 
chains, from tlie slollate ganglia down to the jiclvie ganglion, jicrfornicd 
in three operative stages, prevents (Big. S II) or causes the disappear- 
nnoc of this type of experimental lij'pertcnsion. We noticed also that 
the prcssoreceptivc reflexes of cardioaortic and carotid sinus origin, 
regulating vascular tone and arterial prvssvvf', are alwent in the totally 
sympatheetomized dog. No va.somotor response conki lie detected either 
by reflex or direot .stimuiafion of the vasomotor centers in dogs up to 
several months and for as long as one year after total removal of the 
sympathetic cliaiiis. The genera! arterial jireHsure (Fig. S II). (he tlier- 
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inoroinilalioii, the psycliic and motor heliavior of these totally sympa- 
thectoinizcd dogs were, however, normal as also showi by Samaan,"'' 
Brouha, Cannon, and ^\itcr eacli operative stage of the sj-mpa- 

thcetomy, the animal passes, of course, through a period of one or two 
weeks of general depression; the blood pressure is lowered as a con- 
sequence of the removal of an impoi-tant part of the vasomotor tone of 
central origin. Soon, a progressive rise in peripheral vascular resistance 
is restored by means of a vasopressor mechanism, originating, in part, 
in the sympathetic synapses located more peripheral to the para- 
vertebral chains, and in the vascular wall. Tims the general blood pres- 
sure returns to normal levels. At complete rest, the blood pressure of the 
totally .sympatheetomized dog, however, may be somewhat under the 
mean level of normal dogs as a eonscquence of the slow rate of the heart 
deprived of its .sjunpathetic innervation and controlled only hy the vagal 
eardioinhiliitory tone. 
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Till- question arises; Is the e.xperiniental hyi>ei'Iension induced hy ex- 
elusion of tile moderator nerves related to permanent clinical In'jjerfcn- 
sioiii W'q can, at least, answer a part of this question in the negative. 
This form of i-xperimeiital hypertension varies from the typical nephro- 
pathie variety, hut ivsemhle-s more closely the so-called ‘•essential neuro- 
genic hypertinsion," Tins suggests that a funetimml defieieney of the 
moderator nerves, either in the region of the vasoconstrictor centers i« 
the region ot the peripheral pr.-SM.rceeptoj>-, or in the region of the perinh- 
era! vav,^,„strietor nerves, eouhl }„. underlying eauso for essential 
hMictiension and that .Mirgieal interruj.tion of (he efferent vasopre.ssor 
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Kecently, Allen and Adson^^ concluded from their clinical observa- 
tions that bilateral resection of the splanchnic nerves, celiac ganglion, 
and two upper Inmbar sympathetic ganglions, for essential hypertension, 
can be carried ont witljont nndne risk, that patients arc not disabled as 
a result of this oi)eration, and that the blood pressure of many of them 
is significantly reduced. Other patients note amelioration or relief of 
symptoms even when their blood 2 >ressures have not Ijecn significantly 
reduced. 

A second method which will produce experimental hypertension was 
described by Dixon and Heller.-’® These authoi'S injected a kaolin sus- 
pension into the cerebral ventricles or into the subarachnoid space. Tiie 
mechanical compression, produced by the kaolin, led to cerebral anox- 
emia which particularly sensitizes the vasopressor centers to the stimulat- 
ing action of CO„. That anemia and anoxemia may stimulate the vaso- 
pressor centers has been demonstrated b.v several experimenfer.s. Enah®'’ 
has showm, in the laboratory of Cannon, that central anemia, especially 
central acidosis, stimulates the vasopressor centers and increases their 
sensitivity to the humoral CO,. In our laboratory, Nowak and Samaan,^" 
by perfusing the isolated head connected to the trunk only by the 
spinal vasomotor pathways, also pi'oduced evidence that acute anemia 
alone in the cerebral circulation provokes an intense somatic arterial 
hypei'tension. Experiments of Nowalc*’ fnrtlier observed that the peruia- 
nent decrease of cerebral blood supply by ligature of the carotid art erics, 
vertebral and spinal arteries may induce, in dogs, a condition of perma- 
nent arterial hji^ertensiou. These experimental observations sui)porf. the 
views of Kylin^- and Raab,-*® who believe tliat some forms of clinical 
hj'pertension are related to some process of anoxic nature, such ns en- 
darteritis, localized in the i-egion of the vasopressor centers. 

Recently Goldblatt and co-worker.s'*'' made a very important obs'cn’ii- 
tion. They shoAved that, in the dog and in the monkey, renal i.schomia by 
permanent incomplete compre.ssion of the renal arteries cau.scd chronic, 
progressive arterial hyiiertension, witli elevation of both the systolic and 
the diastolic pre.ssures. Tliis fact lias largely been confirmed by Page*" 
and others and in our laboratory by Hlaul,'"' Bonekaerf, and myself- 
In our experiments we olifaincd peniianent In-jicrfension in dogs i-cncb: 
ing 245. Furthermore, we ob-served"' that the carotid sinus vasoiiressor 
and liypcrlensivo reflexes -were especially active in such hyiiertensivc 
dogs. Page^-'' and (’ollins^* observed that in dogs excision of the extrinsic 
renal nerves alone does not prevent experimental hypertension due to 
renal ischemia. Tlie expi'i-imenfs of tJoidbintt and his eollahorntors*'' 
showed that noitlicr excision ot otie supran-nal Iiody willi denervation 
and destruction of the roediilla ol the other snprnrenit}, nor excision of 
the splanchnie nerves and the Iowi>r liorsnl vannlia, which eonslifule an 
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impovtant part of the sympathetic vasopressor system, prevents or cures 
experimental iiypertension produced by renal ischemia. 

Jlore recently experiments performed by Bayless, Bonckacrt, Elant, 
and Samaan, and myself,''" showed that complete excision of the whole 
sympathetic ganglionic chains in dogs also does not prevent the arterial 
hj'pertcnsion following renal ischemia. The same observations have 
been made by Freeman and Page,"’' and Alpert. Alving. and Grimson.''" 

Our experiments^"’ suggest that the arterial hypertension induced 
by renal ischemia may be due to an humoral factor which increases the 
excitability of the peripheral blood ve.sscls to constrictor stimulations, 
mainly to the neurogenic vasoconstrictor influences; the same humoral 
factor inducing, on the other hand, a direct peripheral vasoconstriction 
and a disturbance in the physiologic mechanisms of the pre.ssoreceptivc 
reflex regulation of blood pressure. The sympathectomy up to the total 
removal of both ganglionic chains neither prevents nor cures this experi- 



KlfT. 10.— I>*.K|ons Jn tho Mortn of n thyroldeclomizpil dop trofilcd with lar^ro do.m's of 

vltnniln D;. 


mental nephrogenic hypertension. But, as pointed out by Goldhlatt, 
altiumgh the results of thc’se investigations are in agreement witli the 
conclusions of Prinzmetal and Wilson'" and of Pichering"’ concerning 
the part played by the vasomotor system in human hypertension of 
ne))hro])a1hie origin, yet they do not necessarily exelude some beneficial 
effi-cts of ojicrations on tlu’ vasomotor system or on the suin-areiial glands 
in some eases of nepliiopathie hypertension. But we agree that ftirther 
< xperimentai and idinii-al studies are necessary to evaluate adefinatelv 
tin' indii’atii.ns and the results of these surgical interventions- 

A fourth metho.l ,.f prodtieiug experimental arterial iiyiierteiision is 
that indicated l.y Appelrot.- ' Further reseairlies along this line were 
ei.rried out hy ll:,n.lovsl:y- in this laboratory witii the collaboration of 
ibK.nnaghti’gb, " of the Deiiartment of Pathology. 

Their stndi.-s show that the repeated administration of relativelv larm- 
do. s of vnannn 1. (e.-deiferol i p. 

-> 'on oi the art..r.al blo-ei pressure. It was noticed also that the experi- 
a.,,1 do,s neiv v. r.v sens,„ve to the hvperlensive action of adrenaline 
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In the kidneys and elsewhere certain vascular lesions, mainly arteriolo- 
neerosis, developed Avhieh eoiddhe almost superimposed itpon those found 
in human eclampsia, diphtheria, and scarlet fever. It is furthermore 
interesting to mention that vitamin D„, which provokes arteriosclerosis 
in the rat and rabbit, does not induce the same vascular changes hi the 
dog, unless one deprives this animal of its thyroid gland. Thus, in the 
thjToidectomized dog the administx’ation of vitamin D. provokes arterial 
hjiieifension and with it intense and unusual vascular changes in the 
aorta and its major branches (Pig. 10), and typical lesions in the smaller 
arteries. "We believe that these observations are interesting, since this 
fonn of experimental hjiiertension, characterized by high pressure and 
vascular lesions and sclerosis, resembles some types of human liyperten- 
sion. As a matter of fact, many pathologists (Eossle,'* Wegelin,'® 
Behr,^“ Sehmidtmann®°) and clinicians have referred to a relationship 
between the thjwoid gland, arteriosclerosis, and hypertension. The re- 
searches of Aub and his collaborators*'’* showed especially the close rela- 
tionship between the thjn.'oid and calcium metabolism. *. 

These different groups of investigations .surveyed in-, this lecture 
show once more the bonds closely uhitihg' expeijmental pliysiology, 
pathology, and surgery in attempts to elucidate the meclutilisms regu- 
lating arterial blood pressure and the causes of hypertension. TJie 
knowledge thus gained, it is hoped, will lead to a more adequate treat- 
ment of this vez-y important disea.se. 
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ESSENTIAL inTERTENSlON : THE SELECTION OP CASES 
ANTI RESULTS OBTAINED BY SUBDIAPHRACMATIC 
EXTENSIVE SYiRPATHECTOJIY*’ 


W. iJIcK. Craig, jH.D., Rochestkk, JIinx. 

CFrom tTic Section on X’airoloftic Srirpcry, the Mayo Clinic) 

T T I PERTENSION, or persistent elevation of the blood pressure, may 
* produce progressively severe symptoms and in spite of all types 
of treatment it may terminate fatally. In addition to the medical 
measures used in treating the more serious t.iiies of hypertension, opera- 
tions upon the sympathetic nervous .sj'stem liave Iieen devised and earned 
out in a large number of eases ; the mortality lias been low and the re- 
sults have been gratifying. However, at the Slayo Clinic we have been 
impressed with the importance of the selection of eases suitable for 
operation. Subdiaphragmatie extensive sympathectomy has been per- 
formed in 158 cases in the Section on Neurosurgeiy at the Mayo Clinic. 
There has not been an operative death and there were only five deaths 
after operation. Following the operation, the clinical improvement 
varied ivith the progress of the disease, the age of the patient, and the 
amount of vascular, cardiac, and renal damage. To determine the 
amount of potential physiologic response obtainable following sjun- 
pathetie denervation, certain tests have been devised (Table I). These 
tests have pi'evented unsuccessful operations and liave indicated in 
which eases a satisfactory lowering of the blood pressure or relief of 
clinical symptoms may be expected to occur after the operation. 


Table I 

Pbeoperatwe Tests for Hytertensiox 

1. Effect of rest and sleep for 24 hours 

2. Effect of 3 gr. sodium amytal each hour for 3 doses 

3. Effect of % gr. sodium nitrite each hour for 6 do.=es 

4. Effect of 5% pentothal sodium intrarenously 


In essential liypertension there is increased peripheral arterial resist- 
ance, which is attributable to abnormal response of the arterioles to 
certain stimuli tliat produce marked fluctuation in blood pressure, emo- 
tion or cold increasing it greatly. There is some evidence that there 
are no abnormal vasomotor stimuli in essential hypertension; hence, it 
must be assumed that the arterioles I’eact excessively to normal vasomotor 
stimuli. 

•Read as part of the Louis A. Greensfelder Slemorial Lectureship. :ilichael Reese 
Hospital. Chicago, 111., Pec. 23. 1937. 

Received for publication, ^lay 2, 193S. 
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Postoperative observations have sho^vIl that, "when the blood pressure 
fluctuates widely and reaches low levels at times, operation (that is, 
interruption of vasomotor impulses) is most benetieial, but, wlien the 
blood pressure is fixed at high levels, surgical treatment is ordinarilj 
of little value. Tliis emphasizes the necessity of preoperative tests to 
determine the flexihility of the blood pressure. 

For convenience, e.ssential hypertension has been divided into four 
clinical groups: Group 1 consists of eases in which there are mild 
sclerosis of the retinal arteries and a slight increase in blood pressrire, 
which ordinarily becomes normal as a result, of rest. In Group 2 have 
been placed cases in which there are moderate to severe hypertension, 
moderate sclerosis of the retinal arteries, and occasionally venous throm- 
bosis and arteriosclerotic retinitis. Group 3 includes cases in which 
there is moderate to severe hypertension associated with a definite 
angiospastic retinitis. The severe and advanced types of the disease are 
included in Group 4; in the cases in this group there is very severe 
iiy])ertcnsion that is associated with an angiospastic retinitis and edema 
of the optic disks. This classification may be unsatisfactory because 
it fails to indicate the importance of the rapidity of progression. xVs a 
working basis, however, the classification is acceptable, since the serious- 
ness of hypertension ordinarily increases progrc-ssively as the number 
of the group into which it is classified increases. 

The medical Irealmenl of mild c.sscntial hypertension is u.sually .satis- 
factory but severe hypertension does not rcsiiond satisfactorily to 
medicine and diet. Some ])aticnts who have moderate hypertension 
(trou)i 2 or 3 res])oiul rather well to medical treatment ; however, a non- 
toxic. ade(i\iate and i)rolongod vasodilator Mould solve the problem of 
the trcjitment in niiiny cases. Unfortunately, no siich substance is 
available. The nitrites, .’icetylcholine and ac(‘tyl-bcfa-methylcholine have 
in common a vasodilating action M-hich is too short to he very valuable. 
Hi^nmth snbnitr.atc, M'hen administered or.-illy, is of little value. Tlicre 
is some evidence that ]iot!i.ssiuni thiocyanate niiiy be effective (both be- 
fore and after operation), but the do.sage must be carefully regulated. 
Tlic sedatives, particularly the barbidirates. are the most vah\able dnigs. 
The a?nount of .sedative drug M-hidi .should be given three or four times 


a <lay should be gre.-it enough to abolish iiervonsne.ss and i-estlcssiic.s.s 
:uid small enough to :)void drowsiiu'ss anti exet^ssively sloned mental ro- 
.■letions. Many i.atients suffering from e,sse„|ial h.vperlensiou do not 
resp.aid adwpiatcly to medical trealtuent. .Siirgic.-il lre;ilment is being 
advisi d only il! tbest* c;ises. 


Tim purpm... of M,rgi,..d treatment of essential h.v,,erten.siot, is to pro- 
dm e prolong..,, vavoddatatm,. by inierrnpting (he va.soeonstrielor nerves 
to e.., an, parts ...the .arterial sy.stem. .\mo„g earliest o,,erations 

; : - ^ ^-'"Pathetie ganglmneetomv and 

s,nu.at!atu. ganglioneetom^^ These ,,roeodnre; n-ere 
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not effective in lowevinj? tlie l)loo(l i)re.ssm'e for a prolonged period be- 
enuse the operation was liiniied in its sco])c in tliat it did not dcncrvate 
a sufficient vascular area. A more extensive operation consisting of 
intradural section of the veutiad roots of the s])inal nerves from the 
sixth thoracic segment to the second lumbar segment interrupts the 
sympathetic fibers which pass through these roots and whicli cany A'aso- 
constrictor impulses. The entire vascular area below the diaphragm is 
thus denervated;- tliis creates a reservoir wliich is unaffected when the 
undenervated ve.ssels go into a spasm. Also, the suprarenal glands are 
denervated by ijitcrrupting the .sympathetic fibers before they enter the 
capsules of the glands. This eliminates the central influence in pro- 
ducing exee.ssive .secretion of epinephrine under emotional stre.ss. A 
thorough denervation of renal arteries and arterioles is performed. This 
increases the circulation of the kidneys and aids in the elimination of 
metabolic products which may play .some role in the production of hyper- 
tension. 

Following rhizotomy, the values for both the systolic and diastolic 
blood pressures of some patients remained lower than they were before 
the operation. This relieved the symptoms of hy]mrlension. However, 
laminectomy and rhizotomy involved an unwarrantable surgical risk 
and the section of the splanchnic nerves alone proved inadequate in 
relieving hypertension. Therefore, tlie resection of all three splanchnic 
nerves, with a portion of the celiac ganglion, and removal of the upper 
lumbar ganglions on each side through a suhdiaphrngmatic approach was 
finally adopted (Fig. 1). In a rather large series of cases resection of 
one-third to one-half of each suprarenal gland was done, but this pro- 
cedure has been discontinued ; however, the glands are palpated for the 
presence of a tumor. The operation is divided into two stages and an 
interval of ten days is allowed to elapse between the operations on the 
right and the left sides respectively. From onr stadies, the subdiaphrag- 
matic extensive sympathectomy is larger in scope and interrupts more 
thoroughly the etferent fibers from the thoracolumbar sjnnpathetic out- 
flow than does the supradiaphragmatic operation. 

The futility of carrying out extensive sympathectomy in eases of 
hjTpertension in whicli there is irreparable damage to the cardiovascular 
mechanism is apparent. The operation should not be considered in a 
case in which there is mild and slowly progressive disease that is 
amenable to medical treatment. Operation seems most efficacious in 
the definite vasospastic type of hypei-tension in which sharp and brisk 
rises in blood pressure occur when the hands are immersed in cold 
water and in cases in which a marked fall in blood pressure is pro- 
duced wlien pontothal sodium, sodium amytal, or a nitrite is admin- 
istered. As an average rule, the patient must be iindei' 50 years of age 
and the hypertension must be classed as of Group 2 or 3. 
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Tlie so-called cold test is carried out by determining the blood pressure 
while tlie patient is resting and by continuing the determination until 
the value for the blood pressure reaches a basal level. A hand is then 
immersed, to the Avrist, in Avater at 4° C. for one minute, and the blood 
pressure is determined at the end of thirty seconds and of one minute 
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thereafter. Tlie highest value is cousidered characteristic of the re- 
sponse. The response of llie blood jn’c-ssurc to tliis tc.st is a measure of 
the Avay in u'hicli it rosj)onds on inmnneraljle oeea.sions to siicli stiinidi 
as anxiety, fright, and mental stress and strain. In cases in which opera- 
tion has produced a significant, decrease in blood pressure, the systolic 
blood pressure responds less sharply to the test tiian does the diastolic 
pressure. 

The following standard te.sts have been adopted and operation is ad- 
vised only for patients whose blood pressure responds satisfactorily 
preoperativel.v : (1) .slow and intermittent intravenous injection of a 

5 per cent solution of pentothal until there is no further drop in the 
blood pressure; ordinarily 500 mg, to 1 gm. of the drug is injected; (2) 
administration of 3 gr. (0.2 gm.) of .sodium amytal each hour for three 
successive hours; (3) admini.stration of gr. (0.032 gm.) of sodium 
nitrite at intervals of thirty minutes until six doses have been given, 
and (4) hourl.v determination of blood pressure during rest and sleep 
for a minimum of twent.v-four consecutive liours. 

If the blood pressure decreases to normal or to nearly normal as a 
result of all these measures, the patient may be considered a satisfac- 
tory candidate for operation. If the response of the blood pressure to 
these measures is inadequate, the effect of operation is almost certain to 
be unsatisfactor.v. Unfortunately, even when these tests indicate that 
results of operation should be satisfactory, the actual results obtained 
will not necessarily be as good as the tests indicate. In other words, in 
spite of satisfactory response of the blood pressure to tests before opera- 
tion it is possible that tiie blood pressure will not be reduced significantl.v 
by opei'ation. At the clinic, we have made it a pi’aetiee to perform the 
operation only in cases in which hypertension has been progressive m 
spite of medical supervision. However, wc wish to emphasize that in 
almost every' case of essential li.vpcrtension there is a period during 
which operation may' be a valuable therapeutic procedure and one 
during which operation will almost certainly be valueless. Hence, if 
patients who have essential liypertension are to be operated upon, opera- 
tion must be performed before tlic blood pressure becomes relatively 
fixed at high levels. 

Contraindications for operation arc as follows; An age of more than 
50 y'ears, congestive heart failure, angina pectoris, marked renal in- 
sufficienc.v, and advanced arteriosclerosis. Spasm and apparent sclerosis 
of the retinal arteries, retinitis, moderate enlargement of the heart, in- 
version of T-waves in the electrocardiogram, albuminuria, slight reduc- 
tion in renal function, and a cerebrovascular accident from which 
recovery' lias been satisfactory' are not in themselves considered contra- 
indications to operation. 
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In carrying out extensive sjnnpatheetomy, the incision employed and 
the position of the patient on the operating table are similar to those 
employed for exploration of the kidney, except that the upper portion 
of the incision is extended high enough to include the oblicpie fibers of 
the latissimus dorsi muscle which will expose tlie twelfth rib. The in- 
cision is extended doumward and outward over Petit s triangle, in order 
to expose the capsule of the perinephritic fat. Periosteal resection of the 
twelfth rib is tlien done; care is taken not to injure the pleura. The sub- 
costal ligament of the twelfth rib is then incised; this allows upward 
retraction of the intercostal vcs.sels and nerves and affords adeciuatc ex- 
liosure of the splanchnic nerves and lumbar ganglions. The liver is 
displaced forward and downward, as well as the capsule of perinephritic 



fat. At this point n laparotomy simiige that has been moistened in 
physioloRie saline solution is inserted to jiroteet the jicritoneiim and its 
eontents. whieii are beina dissected from the underlying muscles, ('ientle 
dissi ction with moist cotton-ball sponges reveals fii-st a siilanchnic trunk 


whi.-h is compos, mI of major, minor, ainl lesser splanchni,' iierve.s. wliicJi 
are dese.ndini; from almve downward betwe.-n the two crura of the 
di.aphracm. Tiny aiv about 11 nn. in length and end hi tlic celiae 
g.mghons. The r.seetion im-lndes ||„. greater portion «f (he ganglion 
nmi dm s,danebn,e nerc-s. The fin,t ami second Ininhar .svmj.athetie 

u’""' Vr "T'-'l 1"'" =»id 

M ; .C; " r r ,o interrupt fillers 

• ‘ an. ,n ti,e h...ver end of ,he .sym,mlhet ie trunk as well 
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!is 1o inlciTupt wliitc rami carrying cfi'orciit impulses to the upper two 
sympathetic himhar ganglions. In this manner the splanchnic vc.ssels, 
the suprarenal glands, and the kidney.s are dcncrvated (Fig. 2). The 
muscular fascial planes are approximated with continuous and inter- 
rupted sutures o). chromic catgut and the skin is closed with silk .sutin'e.s. 

]'’ollowing splanchnic re.scction and removal of tlie lumbar ganglioirs, 
the .sweating function of the feet and lower part of the legs is lost. The 
cutaneous temperature is definitely increased and continues to remain so 
permanentlj’. There is ])aralysis of the ejaculatory powers and of the 
muscles of the urogenital trigon that is similar to that which follows 
neurectomy of the presacral nerves. The menstrual cycle is not altered; 
moreover, the reproductive functions of the female arc not changed. 
However, sterility of the male docs result, although potentia and lil)ido 
fortunately are not disturbed. Although this extensive .sympathectomy 
deprives the small and large intestine, the ui'cters, and the bladder of the 
sympathetic innervation, it does not appear to increase the frcciucncy 
or urgency of micturition or of defecation. Curiously enough, the 
atonic intestine, the dilated colon which so frequently troubles con- 
stipated people, and Hirschsprung's disease are definitely improved 
by this operation, since section of the sjnnpathetic fibers to the intestine 
I’csults in decrease of the inhibitory stimuli. The same applies to the 
muscular mechanism of the uretei-s and bladder. 

Two definito phenomena in the cardiovascular mechanism develop 
following this operation. The first is a fall in blood pressure which 
occurs when patients first get out of bed and stand in the erect position. 
The second is the develo]imcnt of tachycardia. The first can be relieved 
wdth a tight binder and the second can be overcome by a decrease m 
exertion. 

The effect of operation on symptoms, while variable, is roughly pro- 
portional to the effect on the blood pre.ssure. However, patients not in- 
frequently note relief of headache, fatigue, ]iain in the thorax, ‘ dizzi- 
ness,” and nervousness, in spite of the fact that the blood pressure has 
not been greatly reduced by oiici'ation. It is ]U'obable that some of the 
symptoms associated with hypertension, such as lieadache, may occur 
only w'hen the value for the blood prc-ssurc reaches an excessively high 
level. Operation which may reduce blood pressure only slightly may 
lower it sufficiently to prevent the occurrence of some of the symptoms. 
In most instances in which the blood pressure has been greatly reduced 
by operation, headache is relieved, pain in the thorax disappears, fatigue 
is lessened, and the patients gain weight and generally feel greatly im- 
proved. Jinny of them note diminution oi nervousness and of a “let 
dovTi” feeling, which gi-atifics them. Some patients have said tliat thej' 
feel “entirely well” or “better than in several years.” In general, 
about 10 per rent of the entire group of patients wore honefited clinically. 
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Sonic jiaticiifs wliosc lilood ]iressurc lias been greatly reduced b^ opera- 
tion eontiiuie to note undue fatigue, weakness, and dysimea for weeks 
or months after operation. One patient wliose condition was followed 
closely did not regain normal strength until about six months after 
operation. AVe have not been able to determine definitely that the 
jiatients who noticed these .symiitoms following operation arc those 
who continue to have orthostatic hypotension, but it appears that this is 
so. 

SVMMAllY 


The surgical treatment of hypertension, which consists of subdiaphrag- 
matie resection of the ma.jor, minor, and lesser splanchnic nerves, 
celiac ganglion, and lumbar sympathetic ganglions, is associated with 
a small risk and is followed by satisfactory alleviation of .symptoms in 
selected cases. 


A.ssuming that all hypertension can be divided into four groups, de- 
])ending upon the severity, Group 1 docs not mpiirc surgical treatment 
and Groxip 4 is too severe and too far advanced to warrant the expecta- 
tion of ade(iuate results. Groups 2 and 3 then should be considered 
for operative treatment, l^lore important than the group arc the pre- 
o])erative tests which indicate the potential jdiysiologie changes that 
will follow .symiiathetic denervation of the vascular area below the 
diaphragm. 

Tlie so-called cold test indicates the upper limits of tiie l)lood pre.ssui'e 
resulting from en\otion or cold. The four other tests indicate the lower 
limits of th(! blood juv-ssure readings associat('d with prolonged vaso- 
dilatation. and. therefore, denote the ])robable values for the blood 
pressure followiiig exti’usive sympathei-tomy. Tliey are as follows: (1) 
Twenty-four consecutive luuirly determinations of tiie blond ]ire.ssure are 
made while the ]iatient is in bed. to establi.sli tlie maximal blood jn-es- 
sure. the minimal blood jiressure. an<] the mean or averatre blood 
pressure. (2) .'slow !ind intermittent intravenous in,i(‘etion fif a b per 
cent solution of jientothal sodium is ma<le until there is no further 
drop ill blood pressure. (3t t>ue-half grain {('.(>32 gm.) of sodium 
nitrite is adminislereil at intervals of thirty minutes until six dosra have 
been given, {ft Hourly ileterminations ,if blood pressure .an* made 
during rest and sle.-p ftir a miniiuiun of twenty-four hours. 


If the IiI.mmI I.r.-ssur>' drops to nearly norm:il and if tiu' ji.-itienf is le.ss 
than .'>(1 years of ag-v the oj.eration should Iw eousidere<i. 


'file lesulss in a huge Scfii-s ,,f 
Tie- effe,'! of the o)ieia!iou IS physiologic 
sid. !. d. th. n-ults justify the pr.v-edur<-. 


have heeii (jiiite .satisfaetorv. 
in eb.'ira-ter. ;inri, if v, eon- 



BLOOD POTASSIUiAI DURING EXPERIJIBNTAL SHOCK® 

Rayjiund L. Zwkmer, Pii.D., axd John Scudder, 

New York, N. Y. 

(From Ihc Dcportminls of Annlomy nnd Suryicnl Pathology, College of Physiciani 
and Surgeonx, Columhia VniimrsUy) 

TN MAjMjMAIjS the extracelliiljir Iwcly fluids eonlain from 33 to 25 mg. 
A potassium per 100 c.c. and in indi\'idnals under bn.sal conditions the 
level in the plasma remains remarkably constant, altliongh the basic 
levels for individuals of the same species may differ as mucii as 20 per 
cent. It is well known tlnit living cells, both plant and animal, contain 
from seven to twenty-five times as much potassium ns their surrounding 
media. 

AVith manifold K differences outside and inside the cell, it seemed 
reasonable to postulate that, experimental pi’ocedures resulting in exten- 
sive tissue destruction, trauma, or injury causing increased cell per- 
meability should result in increased extracellular potassium. Increases 
in the blood would onlj- be exi)ected to occur if the K was released from . 
the cells too rapidly for the potassium regulating mechanism to handle. 
If the extracellular body fluids are depleted, their replacement by highly 
potassie cellular fluids .should also result in a potassium rise. 

It should be noted that even with the injections of potassium salts 
the plasma K level cannot be altered for long in normal animals (Zwemer 
and Truszkowski, 1937; TruszkoAVski and Zwemer, 1938), and that pro- 
longed hyperpotassemia can only be produced by repeated injections. 
Marked elevations are injurious to the body regardless of whether the 
rise is a result of potassium injected, ingested, or released from the 
animal’s own cells (Webster and Brennan, 1927). In the present paper 
we have followed the blood potassium levels after extensive cell injury 
or fluid depletion through shock to death. 


experuientae procedures 


Cats were used in the experiments and unless otherwise noted periph- 
eral ear blood samples were taken for whole blood potassium analysis 
by the method of Truszkowski and Zwemer (1937). The red blood 
cells of the cat have a low potassium content and whole blood of this 
species is therefore a valid indicator of K changes. Parallel serum 
values are given in the hemorrhage experiments, in which extensive 


•Preliminary report presented before the American Physiological Society In Ai 
1937, at Memphis. Tenn. (Am. J. Physfol. 119: 427. 1937). i>ociei> in 
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blood sampling wild not complicate the picture. Ether anesthesia 
was used during the period of operative and traumatic procedures in 
the acute experiments, with the exception of the cases in which sodium 
amytal was used. Blood density was determined by the method of 
Barbour and Hamilton (1926). A condition of primary shock was 
produced within a few hours by hemorrhage, crushing of limbs, or 
manipulation of viscera. Slower development of the secondary shock 
.syndrome occurred after intestinal obstruction, enterostomy, and pan- 
creatitis. 

RE.SULT.S 

Our imprc.ssion based on tliousands of potassium determinations in 
a number of animals species and man is that plasma potassium is re- 
markably constant and difficult to alter for long. The relative con- 
•stancy of plasma potassium is shown in an animal in which only a 
small amount of tissue was damaged with no production of pain. The 
blood potassium was followed for a ])criod of days, with frcciuent .sam- 
ples taken on the first day (Protocol 1). 

Analysis of blood samples from an animal which remained under amy- 
tal anesthesia for thirty hours duidng which time eight samples of 
blood were taken (Protocol 2) .showed no change in potassium. Under 
ajiiytal the variations were boss than 2 mg. jier cent in either direction 
from the initial value. Initially and when the animal recovered, the. 
values were somewhat higher. 

In the lumiorrhage cx]ieriment.s the values also varied little until the 
amount of blood removed was a barge proportion of the initial estimated 
tot al. 


Although one might exiiect that crushing of muscle and hemorrhage 
would be the jiroccdurcs most likely to raise the i)lasma pota.ssium 
contenl from endogemous sources, these animals showed K rises termi- 
nally only. This agrees with Stewart (1936) who found no ])lasnia K 
rise with henioia-li.age, but a marked K diiiresis. He tlid not bleed his 
•logs to death. Ker)- (1926) and Tlialer (1!I3.5) re])ort i)lasma K incn'ase 
.'ifti-r hemorrhage. It was easii-r to produce shock by visceral manijni- 
lation than by trauma to the ext remit i<‘s and eoneomitanlly the viscera 
loM‘ their K content imieh more easily. 


Thi' results in indiviilual animals are illustrated by eomjdele pro- 
tocols of tile efuH'ts of fata! heinorrhag.-. limb fr.nnnia. and visceral ma- 
nipulati.m as listed in Table 1. Sonu' were graidicil. with information 
suppleae titary to the K di-tenninntion. 


1 able 11 gives <l.!t;i from 
- eeondar\‘ s|ii.v]; oi'enrred. 

pot.-esium during sbork. and 


sixteen miimals in wliieb a condition of 
Hie initial bloo,} jiola.ssitun. the blood 
tlie interval b-tneen tiiese two detennina- 


5.12 
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tions arc given. Tlic iniinbcr oL* blood .simi])]cs analyzed for. tlicir 
potassium content and the procedure initiating the shock syndrome are 
given also. 

.fn animals acutely shocked Avith pofa.ssium salts, (he l)l()od K rise.s and 
the onset of symjitoms are ahrnjAt a.s in the ju'esenf acute experiments 
(Table I); -whereas, Avith the prolonged moderately elevated ri.scs ob- 
tained Avith repented injections (TruszkoAA'ski and ZAvcmci', 193S), the 
symptoms rc.semble those of (he .second group of cases (Table II). 

The source of the blood sample is important, as it has been found 
in other experiments (ZAvemer and Pike, 1038) that venous bloods com- 
ing from different organs may A-ary markedly in their potassium con- 
tent. Tliis fi?iding and more specific studies of nein'e e.xcitation and of 
ancsthetic.s on ]iotassium changes in shock Avill he dealt Avitli clscAvliere. 

In the foregoing ex])criments the blood Avas not taken from a’CsscIs 
draining the ]iarl of injury nor the region of operath'e procedure. 
Periirheral cai)illary blood ro.sembles arterial blood in so far as potas- 
sium content is concerned; therefore the increases shoAA'ii may in these 
eases be considered as holding good for artemal blood in general. 

The data here ])resented agree Avith the po.slulate that potassium in- 
creases ma}’ be expected after scA-crc tissue damage or extracellular fluid 
depletion, but that in a normal healthy animal it is difficult to disturb 
the pota.ssinm regulating mechanism. 

DISCUSSION 

In explanation of shock there Iiua-c been many theories, each sup- 
ported by extensive experimental Avork. For a revieAV Ave refer the 
reader to papers by Can.non (1923), by Blalock (1936), by Meek 
(1936), and by Henderson (1938). 

Diminished blood A'olume has been considered particularly important. 
The diminished effective blood A’olume might be due to fluid and elec- 
trolyte loss from the body as a Avhole, to capillary stasis and trapping 
of large amounts of blood in splanchnic or the traumatized area vascular 

Table I 

List or Pkotocols 

1. No. 3701. — Jlikl trauma, no shock, no K change 

2. No. .3013.— Prolonged sodium anij-tal narcosis 

3. No. 3701. — Arterial blood loss 

1. No. 3707. — Ttepeated Avithdraw.al of heart blood 

. 5. No. 3752.— TJcpeated withdrawal of heart blood 
0. No. 3750. — Kopoated withdrawal of heart blood 
7. No. 3041. — Mild trauma under sodium amytal anesthesia 
S. No. 3044. — Tjjium;i under amytal 
a. No. 3040. — Severe trauma under anivtal 

10. No. 3050. — Severe tiauma under ether 

11. No. ;!702. — M.anipidation of viscem under ether 

12. No. :! 70 fi.— Maiiipulatioii of viscera under ether with adrenals tied oiT 
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T.\nr,E 1 (CoxT’D) 

ErrncTS ok Auteuiai, Blood Loss 

Cat 3701. Weight 3.94 Kg. 
Sex'. Male 


Fch. 15, 1937 
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Table I (Cont’d) 

Effect of Hepeated Withdrawal op Heart Blood on Specific Gravity of Blood, 
Blood Pressure, Serum, and Whole Blood Potassium 


Cat S75Z. A(htlt, mate 
Dec. 17, 1037 


SERUJI 


time 


IVHOLE 

BLOOD K MG. % 

REMOI-ED heart 


amount 


SPECIFIC 

GRAVITY 

BLOOD 

HEART 


blood 

pressure 

systolic 


REMARKS 


P.M. 

3:50 (Tied on board and, under local anesthetic, 
recording blood pressure) 

4:00 


4:05 

4:10 

4:17 

10 c.c. 

22.G 

4:20 

4:25 

10 c.c. 

20.4 

4:30 

10 c.c. 

20.8 

4:35 

4:40 

4:45 

10 c.c. 

1G.4 

4:50 

4:52 

0 c.c. 

18.3 

5:05 

5:10 

5:15 

5:20 

10 c.c. 

17.8 


22 10 c.c. lO.G 


C:4." 10 c.c. 4S.1 


120 

19.4 1.0473 

130 

154 

17.6 1.04G3 

110 

17.7 1.0448 110 

9S 

15.9 1.0435 85 

SS 

15.2 - 5S 

G2 

78 

15.3 1.0403 G4 

40 

1.0380 44 

35.7 1.0395 40 


45.7 1.0449 0 


femoral artery exposed for 


Blood from heart 


Blood from heart 

Blood_ from heart; be- 
ginning of panting 
Blood from heart 
Passed urine 

Blood from heart 
Alarkcd panting with 
tongue out 

Blood from heart 

Blood from femoral ar- 
teiT 

Pallor of tongue and 
mucous membranes ; 
panting; sluggish re- 
sponse to stimuli; al- 
lowed to remain in 
this state 

Blood withdrawn just 
as animal expired 


SUKOKRY 
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Tabi.e I (CoNT’n) 

Effect of Uepeated AViTiiKKAWAii of 1Irai:t Blood 

C<tl o75!>, Wiifjht: S,011 Kfj. 

Sex: male 

--I next hesia : local 
Dee. 11, 19S7 


TIME 

AMOUNT 

REMOVED 

WHOLE 

BLOOD 

K MG. % 

SERUM 

Iv 

ilG. % 

SERUM 

SPECIFIC 

GRAVITV 

SERUM SYSTOLIC 

PROTEIN BLOOD REMARKS 

OM. % PRESSURE 

A.M. 
10:45 ' 
10:50 

10 c.c. 

23.5 

17.4 

1.0274 

0.97 

Tied on board 

10:55 

11:07 

11:10 


19.1 

10.3 

1.0203 

SO 

G.GO 

Femoral artery ex- 
posed 

Quiet; respire- 

11:20 

11:30 

2 c.c. 
10 c.c. 

17.0 

IS.G 

15.S 

1.0270 

SO 

7.04 

tions, 34 

11:45 

11:47 

10 c.c. 

19.5 

17.3 

1.0272 

70 

0.90 

Panting; respira- 
tions, 00; nicti- 
tating membrane 
out 

Panting ; respira- 

11:50 

5 c.c. 

17.0 

15.7 

1.0273 

0.94 74 

P.M. 

12:00 

12:10 

10 c.c. 

19.4 

14.3 

1.0204 

74 

0.03 04 

tions, 190 per 
min. 

Kestlcss 

Ecstless; strug- 

12:15 

12:30 

5 c.c. 


14.2 

1.025S 

00 

0.43 50 

cling; respira- 
tions, 210 
Struggling and 
panting; very 
restless 

Blood clotted on 

12:47 

10 c.c. 


12.9 

1.0259 

0.40 

taking 

Struggling; pant- 

12:52 

10 c.c. 


IS.l 

1.03G1 

0.53 44 

ing and very rest- 
less; blood 

clotted immedi- 
.ately 

JI u c 0 u s m e m- 

1:02 

10 c.c. 

25.0 

19.S 

1.0201 

0.53 

branes pale ; 
blood clotted im- 
mediately 

Jtoribund 


1:05 , . * , 

Cerebrospinal fluid from cisterna magna clear 
Potassium content: .>3:3 mg. % 
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Table I (Cont’p) 

Mild Tiiaema Unbep. Sodium Amytal Anestiulsia 
(70 Mo./Ko. 1.61 Ml. and 1 Ml.) 

Cat SG41. Weight: S,S00 Kg. 

Scr: fenutlc 

Oct. IS, 19SG 




SURGERY 
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Table I (Cont’b) 
TiiAUjrA Under Amytal*'' 


Cat SG44. Weight: 3,000 Kg. 
Sex: female 

Oct. se, lose 


TIME 

RELATKE 
TIME AFTER 
INJECTION 

OF A5IYTAE 

M'lIOLE 

BLOOD 

K 

MG. % 

REMARKS 

A.M. 




11:00 

0 

27.5 

Healtli 3 -, adult, female 




2.5 ml. 10% Na amj-tal (70 mg. kg.) 

11:1S 

IS min. 

24.8 

Animal unconscious 

11:25 



Temperature, 99.0°; heart rate, 200; respira- 




tions, 24 

11:35 



Crushed left hind leg h^- pounding 

11:37 

37 min. 

20.3 


P.M. 




12:30 

1 lir. 30 min. 

22.9 


12:40 



Right thigh pounded 

12:45 



Temperature. 97.S°; heart rate, 171; respira- 




tions, 20 

1:00 

2 lir. 

24.7 


1:30 

2 hr. 30 min. 

24.3 

Temperature, 99.0°; heart rate, 19S; respira- 


tions, 40 
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Table I — Cost’d 


Seveke Traujia Under Amytal 


Cat S640. Weight ; S.522 Kg. 

Sex; female 

Anesthesia: sodium amytal (70 mg. /kg.) 
Oct. 13, 1936 


TIME 


RELATIVE 

TIME 

AFTER 

trauma- 

tization 


WHOLE 
BLOOD 
K AS 
MG. % 


SPECIFIC 

GRAVITY 

WHOLE 

BLOOD 


SYSTOLIC TEMPER- 
BLOOD ATURE 
PRESSURE (r.ECTAL) 


PULSE REMARKS 


A.M. 

9:47 

10:30 


11:25 

0 

15.2 

1.0402 

120 


P.M. 






12:30 

0 

22.1 

1.0447 



12:45 





90“ 

1:20 

35 min. 

24.8 

1.0486 


95.8' 

1:33 





95.0° 

1 :.35 






1:40 






1:5S 





96.1' 

2:10 

1 Iir. 25 

22.5 

1.04S7 




min. 





2:25 




110 


2:40 

1 hr. 55 

39.4 

1.04 85 




min. 





.'i-.Oo 




110 

101.0' 

3:07 






3:25 







,3 ■ '’8 




1.30 


3 :.55 




85 

101.4' 

4:00 

.3 hr. 

lO.o 

1.0487 




min. 





1:25 




00 

101.0' 

1:.30 

3. lir. 4.5 

nn.r.(io 

Loinodi) 

00 

10.3.0* 


mill. 


1.76 ml. Na amy- 
tal iatraperito- 
neal 

Cannulation of 
carotid finished; 
10 ml. blood lost 
1 ml. Na amytal 
intraperito- 
neally 


Crush and pound 
left hind leg 


Pound both legs 
Pound both legs 


Pound both legs 

120 


Pound both legs 
Pound both leg.s 
Anticoagulant 
25% Na..S.O, 
run in 


ICO 
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TAIII.K 1 (CO.VT’D) 

Ei'fkct of .Skvf.i!!': JIuscoi: TnAUMA and Mui.tiplf I'’i:actui:i;.s Um>i;i; Etih:!: 

Cal SGfiO. Weight: S.GSG Kg. 

Sex: mate, adult 

Dec. 7, 19, V; 



lIKIiATIVK 

CAI'ILEAliy 

SPECIFIC 



Tr.\rK 

BLOOD 

CKAVITV 

wjnr.jiT 



TI^[E 

K AS ^t(l. %■' 

CAPILLAPA' 

% boss 

PEMAIIKS 



ni-ooD 



P.Xt. 






2:r.O 


no o 

1.0525 


Fasting 

.■1:30 

0 

TJmh'r 

ether ane.ithesia, both liiiid legs crushed 

.3:20 

30 mill. 

29.9 

1.0579 


Respirations, 104 

3:40 

30 mill. 

3S.2 

1.0500 


Resjiirations, 190; 






juinting 

4:10 

1 lir. 

20.0 

1.050S 

3.000 

-2.5% 


5:10 

2 hr. 

34.2 



Restless 

(1:15 

3 hr. 5 miu. 

29.7 

1.0570 



7:10 

4 hr. 

23.1 

1.05S7 

3.572 

Ears cold; blood dark 





-3.2% 

and flows slowly 

7:25 





Respirations, 3S 

7 :45 

4 hr. 35 mill. 

2S.0 

1.0001 


Blood very dark; res- 
Iiirations, 35 

S;25 

5 hr. 15 mill. 

3o.5 

1.030S 

3.500 

Ears and e.vtremities 





-3.5% 

cold 

9:20 

0 ill'. 10 min. 

.35.S 

1.0553 

3.543 

-4.0% 


9:40 

0 hr. 30 min. 

Under 

ether anesthesia, right front leg crushed 

9:45 

0 lir. 35 min. 


1,0553 



10:00 

(i lir. 50 min. 

25.7 



Respirations, 40 

10:25 

7 lir. 15 min. 

29,8 

1.0550 


Much salivation 

10:55 

7 hr. 45 min. 

27.0 

1.0551 

3.500 

— 


11:50 

S hr. 40 mill. 

30.0 

1.0550 


Blood flow poor; 
pulse, 200 

Dec. S 






A.M. 

12:50 

9 hr. 40 min. 

33. G 

1,05G5 

3.500 

- 5 . 0 % 

Blood clots readily 


2:10 

11 hr. 

28.7 

1.0500 


Condition same 

3:10 

12 hr. 

29.9 

1.0500 



4:10 

13 lir. 

31.3 

1.0500 

3.450 

-0.5% 


4:15 

13 hr. 5 min. 




Pericfirelial fluid, 49. S 
mg. % 


Heart blooO 




4:18 

13 hr. S min. 

31.5 



5 c.c. withdrawn 


4:40 l.l III', on Edier :iiif.s'(Iic.sia, legs triiiim.-itizoil ami mas.sagorl 

mill. 

4:55 15 hr. 45 2S.0 1.0547 


Convulsion 
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Table I (Cost’ji) 

Effect of Sfa-eiie Muscle Trauma and Multiple Fractures Under Ether — 

CONT’D 


TntE 

UEIiiTIVE 

TIME 

CAPILLARY 

BLOOD 

K AS MG. % 

SPECIFIC 

GRAVITY 

CAPILLARY 

BLOOD 

WEIGHT 
% LOSS 

EEMAEKS 

5:35 

14 hr. 25 

33.0 

1.0508 


Legs massaged ; res- 


min. 




pirations, 112 irreg- 






ular 

C:10 

15 hr. 

40.5 




G:15 

15 hr. 5 min. 




Dead 


Antoiisy . — Severe muscle trauma with some extravasation of blood; ruptured 
muscles very dry 

Compound fracture of both right and left humerus 
Compound fracture of right femur 
Compound fracture of left tibia and fibula 
Lungs; collapsed; petechial hemorrhages on surface 
Heart: in diastole 

Stomach: dilated; contained hair ball but not fluid 

Small intestine : cyanotic 

Large intestine: filled with hard fcees 

Liver: rod, soft, slightly mottled 

Spleen; red, leathery in consisteuej' 

Kidneys: large, soft, pale brown 
Adrenals; soft, tan color 
_ Bh.idder; partially filled 
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Tablp, I (Con't'd) 

Effects of Intestisae Manifulation 

Cat S70S. Weight : S.G57 Kg. 
Sex: male 
Anesthesia : ether 

Jan. 11, 1057 


TIME 

RELATIVE 

TIME AFTER 
MANIPULA- 

OAPILLAUT 
■WHOLE BLOOD 
K AS MG. % 

SPECIFIC 

GRAVITV 

CAPILLARY 

REMARKS 


TION 

BLOOD 


Jan. 9 
5:45 
Jan. 11 

0 

20.0 

- 

Presl), liealthy adult 

P.M* 

12:40 

0 

25.0 

1.0512 

Nonfasting; weight, SS50 gm. 

12:45 

Operation under ether; i 

riscera mnniimlated in a towel for 25 min.; 

1:15 

abdomen closed; weight, 

3,800 gm, 


1:20 

5 min. 

24.9 

1.0500 

Respirations, ISO 

1:35 




Respirations, 200; urinated and 





vomited much food 

2:20 

1 hr. 5 min. 

19.0 

1.0483 

Respirations, 182; vomited thin 
brownish fluid 

IVeiglit, .3,457 gm. 

2:20 




3:20 

2 hr. 5 min. 

22.9 

1.0512 

IVeight, 3,429 gm.; mucous mem- 





branes drj- 

3:40 




Respirations 00, irregular; 
weight: 3,417 gm. 

4:20 

3 hr. 5 min. 

34.3 

1.0529 

Kespu’ations lUU; blood obtRiiicd 
with some difficulty 



Heart blood Heart blood 


5:00 

3 hr. 45 min. 

24.2 

1.0508 




Heart serum 



0:30 

5 hr. 15 min. 

20.0 

1.0535 




Heart blood 



7:45 

6 hr. 30 rain. 

41.0 

Peritoneal 

1.0518 

Dead 



fluid 





57.1 




Autopsy . — Peritoneal cavity filled n-itli bloody fluid. Intestines contracted. Mucli 
subserosal ecchymoses ivliere Rut was handled. Liver and spleen leath- 
ery in consistency. Gall bladder filled. Pancreas pale. Kidneys tense 
and swollen. Adrenal cortex gray and shrunken; hemorrhage between 
cortex and medulla. Heart in diastole. Lungs pink and collapsed with 
feir petechial licmorrhages on surface. 


A^rn 


SCUDDEft. 






4.V0 


^^PEfti 
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— V. j. 




sroe. jj. -n^^Tzr 

^nest^:^ JTg. 



J^:4S 
^ 1 :50 
P.Jr. 
^2:15 


niin. 


.5 


nun. 


^ Jir. 


JS.-io 
I ••33 
2:10 

‘<■■00 

<<••00 


J.'on 

«:05 


< Jir. 5(1 
2 /.r 0° '"'.n. 
2 <<r. 55 "'.>n. 

niin. 

■* '"•■ 4s „ . 
n J>r. « "'.'n. 
niin. 


iT.a 

21.4 

2S.3 

10.5 
22 


J-OoSj 


^•0483 


3.1 


Jro,' 


3s.' 


^■0438 


■'•'■t ?il, 


00(J 


« Iir. 


50 




niin. 




-"’.4 

25.8 


30.g 


^-0528 

'‘/X'oifip 

.?navi(i- 


bhoa 


Hougl’P'"' 

oS? 

^S'SS. 


b0503 

^■0343 


cokl; 


> ‘D 


shock 


n, 


''■'•''nno..;?7'''oo(/;''''v\nnfl,u-,,: nffor died . 


^^'borc/"f ^0l(l 

'■ ’rent 


A"^h ij/ooX'" P^ricZPV 

—--i'i. Kivoijpn <’'^<'.epn( . ..n.su-p 








(^'nnniin. 
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Cat tt 3702 



Fie. .'j. 


beds, to eapillaiy leakage and filling of tissue spaces, or finallj" to a loss 
of extracellular bodj-^ fluids by hydration of cells. JIaintenanee of a 
constant body weiglit would favor the explanations of internal redis- 
tribution; whereas, a weight decrease would strengtlien the view of 
anhydremia by actual fliiid loss from the body. 

Others believe tliat the presence of some toxin is necessaiy to e.xplain 
all of the phenomena. This toxin was first thought to be histamine, but 
the term “H” substance is now generallj’’ used for this histamine-like 
constituent of tissues which is released by injury. It is probable that 
potassium is an important “H” substance always available. 

The relation of adrenal cortex function to shock is attested by an 
extensive literature. Treatments of various types of shock, such 
as traumatic (Svdngle and Parkins, 1935), anaphylactic (Wolfram and 
Zwemer, 1935; Dragstedt and others, 1937), histamine (Wyman and 
Turn Suden, 1937), and the toxin of intestinal obstruction (Heuer and 
Andrus, 1934; Wohl and others, 1937) are represented. The evidence 
that potassium regulation is a function of the adrenal cortex (Zwemer 
and Sullivan, 1934; Zwemer and Truszkowski, 1936, 1937; Truszkowski 
and Zwemer, 1938) is receiving increasing support (Allers, 1936; 
Harrop, 1936; Nilson, 1937; Thorn, 1937). Since a marked increase in 
extracellular potassium is injurious to cells and injured cells lose potas- 
sium a vicious cycle ending in death may be initiated if the plasma 
K is allowed to rise. Therefore, rational therapy for shock should in- 
clude measiires which enable the body to restoi’e and maintain a normal 
potassium level in body fluids. These are sodium salt therapy, ade- 
quate but not c.xcessive fluid administration (Scudder, Zwemer, and 
Whipple, 1938), and cortin therapy. 
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Table II 


Whole Bs.oou k is SECosiEvuv Shock is Cats . 


CAT 

xo. 

IKITIAT, 

K MO. % 

riiOCEDur.E U.SE0 to 

pr.ODUCE SHOCK 

TIME OF 
SOllVIVAli 

K VALUE 
IN SHOCK 
MG. 9c. 

TOTAL 
XUMBEK OF 
SAMPLES 

TAKEX 

'.'Ai35 

27.7 

50 cm. strangulated 
loop 

9 Ur. 

36.4 

9 

3030 

27.5 

Je)unal loop 

14 hr. 

.39.3 

0 

30.31 

20.2 

20 cm. strauguUited 
loop 

Anemic .)e)ununi loop 

30 hr. 

66.0 

15 

303" 

17.3 

45 hr. 

29.6 

5 

an.'! 

oo y 

Duoilenostomv 

3 day.s 

44.2 

11 

.3030 

30.0 

Esopliageal obstruc- 
tion 

3% days 

52.0 

11 

.30.39 

21. S 

Duodena! obstruction 

?.i/. davs 

39.7 

11 

371S 

35.C. 

Diioflenostomv 

4 davs 

G1.5 

18 

.3712 

29.1 

Jejunostoiny 

4 flays 

S4.0 

9 

n7i7 

37.1 

Jejunoatomy 

4 days 

86.0 

9 

3721 

25.5 

Giistrostoniv 

5 davs 

M7.5 

11 

3724 

22.0 

Gastrostomv 

5 davs 

40.0 

16 

3709 

19.S 

lleostoniv 

5 davs 

84.S 

10 

3049 

24.3 

P.ancro.Ttitis 

5 davs 

52.3 

10 

3038 

31.7 

Duodenal obstruction 

7V> days 

42.0 

16 

3710 

21.1 

Ileostomy 

10 days 

4S.0 

21 


In atlemptiiiR to correlate the diverj>;ci\t theories concerning the causes 
of death in adrenal insuffieieney (Zweiner and Trnszkowski, 1937), in- 
testinal obstruction (Seudder, Zwemer, and Ti'uszkowski, 1937 ), and 
intestinal fistulas (ficudder and Zwerncj’, 1937) consideration of potas- 
sium as the unknown toxin seemed to make the various explanations 
more compatible, Since in a condition of shock our ])rc.sent data .show 
a rise in blood i)otas.sium to higJi levels, it seems reasonable to believe 
tliut inadtHpialc potassium regulation is also a factor whieh must be 
considered in any explanation of .shock. 


srJiMAnv 

The reniiirkably constant regulation of jiotassium by llie body is 
altered during the condition of shock. Fliietuaf ions suggest alternate 
siiecc.ss and failure of regulation, and a sudden incrca.se precedes death. 
I'eriplieral blood .sample.s arc not alway.s indicative of the changes tak- 
ing place internally, especially in the fluids of clo.sed c;ivitio.s, such as 
perieavdial and eerebro.si)inal fluids (Table III), 


T.oiu: It I 


I’lirASMi .M Cii.vTKST Of .Some lUiuy 


Ki.na.s .\T Time or Death Feom .Shock 


l.Jiiij’l' 

I’l'rirai.lul tliii.l 
I'.-iilotii'.il (luiii 

Ti:oiiii!itir...I (iiii.l 


oL'.!* iiio. K 

mtr. tt K 
wg. ic 

•jt.J nig, K 
"“.a ing. CP K 
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SURGEEY 


Detailed data from twelve cats (Table I), and supplementary informa- 
tion from sixteen other animals (Table II) are presented. 

VVc take this opportunity to thank Dr. Richard Trinszkowskl for his assistance in 
the amytal experiments. 
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STUDIES OP SOBimi, POTASSIUil, AND CHLOKIDES OP BLOOD 
SERTJJI IN EXPEKiaiENTAL TEAUMATIC SHOCK, SHOCK OF 
INDUCED HYPEEPYREXIA, HIGH INTESTINAL OBSTRUCTION, 
AND DUODENAL PISTIJLAS 

J. Dewev BisciARD, i\I.D., A. R. SIcIntyre, M.D., and 
W. OsiiEROEE, j\I.D., OjrAiiA, Ned. 

(From Ihc Fcimrtmcnls of Surrier)) nnd FhyxMogy, Vnivcmity of Xrhrasl-o CoJlrflc 

of ^[cdicinc} 

TN VIEW of tile profound disturbances of tissue inetabolisni, blood 
^ A'oluiue, and water balance associated with traumatic shock, Iiyper- 
tliermie shock, and high intestinal obstruction, chemical alterations 
of the blood woidd seem inevitable. There has accumulated much 
evidence to show that this is true. 

This investigation had for its purpose the determination of the- ex- 
tent to which certain of these changes, Jiamely the alterations in the 
relative proportions of serum sodium and potassium, play in the pro- 
duction of symptoms and in the cause of death. It will be observed 
from an analysis of the results that there exists no constant relation- 
ship, also that the quantitative changes in both sodium and potassium 
appear to be incidental to the changes in blood volume and concen- 
tration I’ather than the cause of the prostration and death. 

EXPERIMENTS 

Sixteen dogs were used for nineteen experiments. Chemical analyses 
were made upon blood serum from blood aspirated from the heart. 
In one animal, for purposes of comparison, determinations were made 
upon both whole blood and serum from samples of blood taken simul- 
taneously. Contrary to certain reports, we found a wide variation in 
the content of sodium and potassium in serum as compared to whole 
blood. Blood chlorides were determined by the method described by 
Saifer and Kornhlum and the sodium and potassium by a modification 
of the methods of Kramer and Tisdall a.nd Salit described by Morgulis 
and Perley. With only a few exceptions, each analysis was run in 
duplicate. 

traujiatic shock 

After taking blood for normal control determinations, 3 animals 
were anesthetized with ether and traumatic shock was induced by 
contusing both lower extremities. In 2 a.uimals, Dogs IR and 2B, the 
trachea and carotid artery were eanuulated and eonueeted to record- 
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Detailed analyses of tlie results of the experiments are shoivn in 
Pigs. lA and B, 2A and B. They consistently slioived the following 
changes: (1) A sharp fall of both sodium and potassium with the 
induction of ether ane.sthesia. (2) A slight rise but continued subnormal 
level of both sodium and potassium ivith the progressive fall in blood 
pressure until the degree of shock became profound and terminal. 
There was then a sharp rise of potassium in all animals. In one, 
Dog IR, it mounted to an extremely high level; in another, Dog 2R, 
to a level slightly above the preoperative level; and in the third, 
Dog 4Ij, it never reached the preoperath’e level. In Dog IR adrenalin 
was given intracardially IY 2 minutes before the first blood sample, 
which showed a very high level of potassium, was taken. In this 
case we believe that the adrenalin was probably at least partially 
responsible for this response because simultaneously there was a 
precipitous rise of blood pressure. (3) No significant changes in blood 
chlorides. (4) The sodium-potassium ratio rose with induction of 
ane.sthesia and progres-sively fell as the blood pressure dropped. 


INDUCED HYPERPYREXIA 

In 4 dogs fever was induced and made to progress to a lethal degree 
in a heat chamber of Kettering design. As in the preceding experi- 
ment, continuous kymographic records were made of respirations, 
pulse, and blood pressure in 2 animals but omitted in 2 dogs to avoid 
the possible influence of the sodium in sodium citrate used in the 
manometrie .sy.stem. The anesthesia con.sisted of amytal administered 
orally and supplemented by ether induction. 

Composite data of the ex])erimental results are shown in Pig. 3A 
and B and in Tables I and II. They may be summarized as follows: 
(1) Induced fever became lethal at 112° P. (2) Blood pressure began 
to fall as the temperatures reached 104° and fell rapidly to shock 
levels as temperatures mounted above 108°. (3) Potassium fell with 

the induction of anesthesia and then rose to levels of 30 to 50 per 
cent above the normal control levels with the induction of fever. 
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Table II 


Poo 502 — ^llYrERTiiERjtic Shock 



[ IIKCTATj 

TRMPEIIATUUK ! 

somujt 

MO. % 

CiiLORIPES 

Mfr. % 

POTASSIUM 
MO. 9r 

CAUCIUM 
MO. 9?- 

1. Normal control 

2. After induction 
of nnosthesia 

noi.4 ! 

1 

2S(i 

274 

SOS 

354 

12.4 

12.5 

9.92 

11.1 

2. UsTiertliormia, 

40 min. 

106.0 

254 

360 

6.5 

io..3r 

4. Hypertliermia, 

55 min. 

10(I.S 1 

262 

371 

. 8.3 ^ 

10.05 

5. Hj’pcrtiiermia, 

60 min. 

107.5 * 

255 

373 

10.5 

10.40 

0. Hypertliermia, 1 
65 min. 

lOR.O j 

25S 

1 

( 12.9 

10.24 

7. Hypertliermia, 

00 min. I 

110.0 

2S2 

8 7 .'5 

12.9 

10.15 

S. Hypertiiennia, 
115 min. ' 

Experiment error I 

lll.S 

1 282 

1 

; -for -4% 

1 3.S0 

+ or - 2 % 

14.9 

4 or -5% 

' 10.1S 

+ or-l^ 


The rise in potassium roughly paralJeled the rise in fever in 3 animals, 
but in 1 it reached a maxinn\m at a temperature of 106° ai\d. although 
it then fell, it remaiaved above the control level until the animal avas 
in extremis. (4) Sodiaam and chlorides remained relatively aaiaehangecl 
in 3 dogs. In 1 the sodiuaia fell consistently, falling to neai'ly one-half 
of its control level. (5) Tlae sodinm-potassinan ratio shoaved a slight 
rise avith induetiou fif anesthesia and a fall avith develojament of fever 
and shock. 

Determinations of seruan calcitana avere made in 2 dogs. lav both a 
slight rise avith iaidaactioaa of anesthesia avas folloaved by a slight fall 
to the normal initial level or slightly below it. 

INFLUENCE OF ETHER ANESTHESIA AND ADRENALIN 

Determinations of these influences were nndertaken because the 
serum potassium had shown a slaarp drop constantly and eonsistcntla 
avith induction of ether anesthesia in the experiments described above 
and had mounted to an excessively high level immediately after the 
administration of adrenalin in the one dog avliich received it avlnle m 
profound shock. 

The results are shoavn in the graphs. Pig. 4A-C. With both etlier 
and adrenalin, potassium fell sharply but transiently and retnrnecl 
promptlv to tbe normal control levels. At no time did tbe potassium 
rise above the normal control levels. Sodium and chlorides sliowccl 
no significant change. The ratios of sodium and potassium varied 
inversely with the fluctuatioms of potas.sunn. 

HIGH INTESTINAL OBSTRUCTION 

At varying levels and by various means, tlie dnodemnn was com- 
pletely obstructed in 5 animals and the duodemim and proximal 
.iejinunn in 2 animals. 
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1. Olsirnciion hj Division . — In 2 clogs obstruction was produced bj" 
severing the bowel and turning in the euds cvitli two rows of sutures. 
In 1 dog the obstruction was made just below the pylorus; in the 
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Ollier, a few, centimeters below the ampulla of Vater. Tims, iu the 
clog with pyloric obstruction only gastric secretions were excluded 
from the intestinal tract. Bile and pancreatic and intestinal secretions 
could move down the tract unobstructed, but in the latter animal all 
of these secretions likewise were excluded. However, the dog with 
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V\v:. o.~A. UyltvHr obslnu^Uon V»y division. Xole Uio liirirc in 

lUKi n Mnali Jhu Mrstatn.-d tm-n-a.M* of imtnsHlum. />% Diio»lonal^ob.nnic^ bv fliWsIon*- 
11 tli-.r.-an.- in an.l u .small ptv.iircpslvv' Increase in potaVsium, ’ 

<.l,sinn-u..n above the ampulla lived 52 hours. 10 hoiir.s longer than 
the one obslnieted helow it. 

As s!nnv.n in the i’rotoeols 1 and 2 and in Fig. 5.1 and B, there 
was eonsistently a prcetpitotts fall in ehlorides, a rbc of pola.ssimn fo 
Is and _u per cent nhovc preoporative levels, and a slighi fall in the 
sedn.m-potass.nn, j„ ohsfnmtion Ihere 
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was a rise in sodium, wiiile iu the one with obstruction below tbe 
ampulla of Vater tbe sodium fell progressive! Tbe latter animal 
lost 13 per cent of its body weight. 

e 

Protocol 1 

Pyloric Obstruction by Division 


Dog 3B, male; iveight, 12.3 kilo. On Julj' 22, 1937, the duodenum was divided 
immediately distal to the pyloric sphincter and the ends were closed by inversion. 


HOUUS 

POSTOPER- 

ATIVEEY 

REMARKS 

RECTAL 

TEMPEILVTURE 

SEKmr 

CnLORTDES 

SERUM 

SODIUM 

SERUM 

POTASSIUM 


Preoperativo 


3S2 


21 

9 

26 

Considerable vomiting; 
dry and slightly 
apathetic 

Weak, unsteady gait; 
apathetic, dry, gaunt 

102.8 

104.0 

2SS 

393 

25 

42 

Stands unwillingly; 
eyes contain mucus; 
niusele.s twitch 

103.0 

230 

S55 

2G.G 

50 

Refuses to stand; mus- 
cles twitch 

101.9 


350 

2G.4 

00 

Death — Autopsy: peritoneal cavity clean, suture lines tight, stomach con- 
tracted, duodenum distended, heart normal, terminal bronchopneumonia 
both lungs 



2. Ohstniction hy Simple Ligation . — In 3 dogs tbe duodemun was 
obstructed immediate!}- below tbe ampulla of Vater by simple ligation 
with broad strands of cotton tape. There was no interference with 
circulation. In all dogs tbe tape cut through tbe bowel, resulting 
in leakage and peritonitis in 1 dog, while in tbe other 2 tbe obstriic- 

Protocol 2 

Duodenal Obstruction by Division 


Dog 2L, male; weight, 14.47 kilo. On July 22, 1937, the duodenum was divided 5 
cm. below the ampulla of Vater and tbe ends were turned in. 


HOURS 

POSTOPER- 

ATIVEIA’ 

REMARKS 

kecrvi. 

TEMPEItATURE 

SERlTAr 

CHLORIDES 

SERUM 

SODIUM 

SERUM 

potassium 

IS 

Preoperative 
Vomiting several 
times ; apathy ; 
dehydrated 

101.8 

102.2 

395 

422 

27.4 

25 

Some, but loss vomit- 
ing; weak, but 
stands and wags 
tail slowly 

104.0 

201 

403 


42 

Very weak, listless and 
unable to stand; 
eyes coated with mu- 
cus; irregular twitch- 
ing of all the muscles 

100.0 


3G1 

32.0 

43 

Dead — Autop.^y: abdomen dry and clean, suture lii 

les tight, stomach and 

duodenum collapsed, below obstruction bowel sliglitly dilated; lungs clear, 
Iieart normal 
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tiou was released aud spontaneous anastomosis occurred. The latter 
animals, after becoming almost moribmid, completely recovered. 

Consistently in all of these animals there was a large and rapid 
fall of chlorides and a lesser fall of sodium. Potassium increased 
from 18 to 30 mg. per cent in the dog which developed peritonitis 
but in the other 2 it not only promptly fell below the preoperative 
level but also remained below that level. The sodium-potassium ratios 
in all 3 animals varied inversely with the levels of potassium aud ail 
lost weight, 1 as much as 23 per cent. See Pigs. GA and B and 7 
and Protocols 3, 4, and 5. 
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I'iK. f>. — .1, Duiulfiijil olvsinu’Uon !»y Htcfilton. A Inrpc progressive decrease in 
chlorMi'.s jinti a Irrmliinl Incroa.tc In iH»ta5slum. in addition to obstnictlon 

anlopsy rfvraPd pf'rlionillF. }l. Duodenal obstruction with rccoviTv. In froneml tide 
I'XlM fiJurni parallels tbnl llluslraled in l*lp, 7. Determinations of sodium and Dotas- 
Mhim wt'r.' made upon both j'orum and whole blood. The values are in no wav com 


Till' records of 2 of these dogs de.scrvc individual comment. 

Dog 101 il, or, hours after simple ligation of the duodenum 4 cm 
below the ampulla of Vater. became so weak that it was unable to 
stand. 1 be moiiih was dry and (be eyes were covered with a thick 
umeonl d.seliarge. Muscle groups twitched irregularlv throughout 

l>l'->>des Imd fallen from 370 to 106 mg. per cent. Potassium, after 
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PnOTOCOL 3 


Duoden'al Obstruction by SisrpUB Lkatiox 

Hog 201L, feniule; weight, 4.74 kilo. On Aug. 3, 1037, the diioilenuin was ligated 2 
cm. distal to the ainimlla of Voter with a piece of tape so placed that it did not 

disturb circulation. 


HOURS 
POSTOPER- ' 
ATIVEEy 

REMARKS 






Preoperative 

101.2 

306 

345 

1S.6 

7 

Vomiting; sligbtly 

100.4 

324 

300 

IS.O 


apathetic 

i 




10 

Some vomiting; dry; 

10.3.2 

310 

Sol 

20.0 


looks quite well 

i 




41 

Weak, but stands and 

1 101.S 

243 




wags tail; dry 





51 

Very weak, refuses to 

102.6 


314 

, 30.0 


stand; scum over 






[ eyes; muscles twitel) 






'% weight loss, 13.5 






Dead — ^Autopsy: puiulent exudate throughout peritoneal cavity hut peri- 
toneum only slightly injected; ligature cut through bowel wall resulting 
in leakage; stomach and bowel collapsed; both lung.s contained hemor- 
rhagic. areas 


ail initial droji from 30.5 to 21.4- iiig. per cent during’ the first 55 lioiirs, 
liad regained inucli of the loss but reached a iiiaxiinnm level of only 
29 iiig. per cent. 

At this time the animal’s death seemed imminent, but 24 hours later 
there ivas niiinistakable evidence of improveinent, ivhich lasted about 
48 hours. Then there developed a return of symptoms and again 
death seemed imminent. But at this time, 192 hours, 8 days following 
operation, something happened and from this time on the animal s 
condition constantly and rapidly iiiiproi^ed. Subsequent exploratory 
operation showed that continuity of the duodenal lumen had been re- 
established hj^ spoiitaiieons anastomosis. With the beginning of im- 
provement on the eighth day, the animal began to take water and 
there followed a sharp rise of sodium and a progressive but slowei 
rise in chlorides. There was no change in the level of the potassium 
niitil the animal began to take food 96 hours later or on the twelfth 
daj'. It then progressively mounted. 

Interestingly, there was no appreciable gain in weight during the 
first 7 daj’s after the beginning of improvement and of ingestion of 
water. Before there was a gain in weight the serum sodium and 
chlorides ]md returned to nearly normal levels. 

In Dog 401E. analyses of sodium and potassium were made upon 
both serum and whole blood from samples drawn simultaneously. 
The sodium of both serum and whole blood decreased and, when the 
values were plotted, formed similar curves. I’he curves of poia.s.siinn, 
however, ■were completely reversed. Potassium of the serum .sliowed 
a progi’cssive decrease and that of whole blood a progre.ssive increase. 
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Pkotocol 4 


Duodexal Obstructiox by Simple Ligatiox 

Dog lOlB, female; weight, 7.03 kilo. On July 27, 1937, tiie duodenum was ligated 
with a broad piece of tape, 4 cm. distal to the ampulla of Vater. 
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3. OhstriicHon With Strangulation . — In 2 dogs tlie duodenuDi below 
the ampulla of Vater aud ineludiag a small upper segment of jejunum 
were strangulated by encircling the loop with a piece of tape which 
was tied with tension sufScient to cause obstruction of the bowel and 
of venous return but not of the arterial blood supply. The loops were 
20 cm. and 12 cm. in length. The dog with the longer loop died in 
18 hours, while the one with the short loop survived 27 hours. Each 
dog lost approximately 10 per cent of its body weight and showed no 
significant alteration of blood chemistry. The chlorides dropped only 
slightly and the sodium in each instance, after a transient, abrupt 
elevation, returned to the normal preoperative levels. Potassium in 
the dog with the long loop remained unchanged ; in the other one it 



FIk. 7. — Duodenal obstruction with rccoveo". Alter becoming moribund, Uiis animal 
recovered. The llBature had cut throucli and an end-to-end anastomosis had been 
o.stabll.shcd spontaneously. Note that the acriim potas-slum as welt as the sodium 
and chlorldc.s dccrc.'uscd proRresslvely until the animal bcEan to recover. After taklns 
water on tlie .sixth day, there wa.s .a .sudden drop to ver>’ low levels, prc.sumably tlie 
result of dilution. Note that the potassium Increased more slowly than sodium and 
cUlorldca durlns recovery. 


(Icercascd from a preoperalive level of 25 to 20 mg. per cent. (See 
Pig. 8,1 and B aiitl Protocols G and 7.) 

It should he noted that in these animals in which strangulation was 
suiierimposed upon obslnictioii and in which death occurrocl earlv 
the senna potassium never became elevated above the normal pre- 
operative levels. 






In . dogs the diiodeninn was divided, e.vcept for a .small bridge of 
isMte .tt the mesentene border, apjiro.vimately S cm. below flic ampulla 
of \ ater. and the free margins of both ends were sutured to the skin 
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PnOToCOL G 


, UUODEKAIi StBAXGIILATION 

Dog 102K, female; weiglit, 5.65 kilo. On July 26, 1037, a loop of cluotlenum, 20 cm. 
long ami about 10 cm. below the ampulla of Vater, iv.'is .'.'trangiilatcfl ?jy an encircling 

ligature of tape. 


nouns 

roSTOPEJI' 

ATIVETiY 


nZMAV.KS 


UECTAT. 

TEMPERATURE 


SERUM 

chlorides 


SERUM 

SODIUM 


SERU.Af 

POTASSIUM 


G 

IS 

ISVo 


Preoperafive I 97.S 

Vomited several times;) 9G.C 

weak and listless 
Dry, cold, almost mori-| 9C.0 

bund; sc.um over 
oyes; botU local and 
general twiteliings [ 

Deatli: weight, a kilo., a loss of 10 


32S 


337 


308 

43G 

SOS 


28.0 

2S.8 

2S.4 


per cent of body weight 


Autopsy: abdomen slightly distended and contained much thick bloody 
fluid; no peritonitis (no o.xudate or injection of peritoneum); stomacli 
and duodenum distended and below obstruction bowel collapsed; liver 
swollen; heart and lungs normal 


creatic, and duodenal secretions, bnt also all ivater and food ingested. 
These animals did not I'omit and apparently at aio time was there 
reteiitiou of secretions. Also, there was no ante-niortein or po-st- 
morteni evidence of any physiologic distnrbance other than the loss 
of secretions and yet these dogs died in less than 64 hours, lost from 
IS to 20 per cent of their body weiglit.s, and showed higher elevations 
of serum potassium than did the animals tvifh obstruction. In both 
dogs the potassium, after a preliminary drop, increased to 39.5 mg. 


PitoTocon 7 

DOOUENAT. STRANOm.ATIOrr 

Dog 202L, male; weight, 5.0 kilo. Aug. .3, 1937, a 12 cm. loop of duodenum was 
Srfn<mlated with a broad band of tape, the proximal end being o cm. distal to the 
° ampulla of Vater. 


HOURS 

rOSTOPEU- 

ATIVEEV 


13 

IG 

20 

25 

2S 

31 


RF.AtAKKS 


KECTAb 1 

tempeuatukb 

SERUM 
CIILORinES I 

SERUM ] 
SODIUM 1 

SERUM 

J'OTASSIUM 

101.0 

334 

331 

25.2 

100.3 ' 

330 1 

382 ! 

1 

20.G 

99.0 

345 1 

3Gl 1 

01.2 

100.8 

32(i ! 

1 


100.0 ' 

32-1 

330 

2lkl 

102.G 

30G 1 


20.2 

104.S 

30S 

1 

.3.30 

*^1,2 

1 


Preoperatiro 
j Vomited several times;) 

slightly listless 
Same 

Les.s vomiting; iveaker 
Dry, eyes covered with 
scum 

Mucli weaker; some 
muscle tivi telling 
Refuses to stand, ir- 
regular twitching.s 
of muscles 

Deatli — .Autop.sv; niiicli Woodv tluiO in penloncai ca'u.i, 
loon of bowel black and surrounded by omentum; loop of bowel uw 
tcndcG aiul fillofl with foul-.«iupllin»; black bloody Gind; fjoncral poTi 
toncal surfaces not intlaTued (no peritonitis) : Ftomacli iiiul tluoacnuuj 
p roximnl to obstruction moderately dilatofl, distal intestines eoiiapscu 
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per cent from preoperative levels of 26-8 ami 22 2 mg. 
chlorides decreased progressively to very low levels as in 
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sU’iictod {iiiiiinds, and sttdium shuwed no coiisisleiit or significant 
chiinttc. J lie Midiiiiii-potassiiiin ralios I'onghly followed inversely the 
fimniiutions „f imiassiiim. S.-e Fig. !h-! and B and Pi-ofocols S and .0. 
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Protocol S 
Duodenal Fistula 

Dog 104R1, male; weight, 6.46 kilo. July 26, 1937, the duodenum, approximatolj’ 
o cm. below the ampulla of Vater, was divided except for a small connecting bridge 
at the mesenteric border. The edges of the free ends wore sutured to the skin. 

HOURS ~ j 

POSTOPER- REMARKS RECTAL SERUM SERUM SERUM 

ATIVELY TEMPERATURE CHLORIDES SODIUM POTASSIUM 

Preoperative lOO.S 332 ofi.S 

6 Fistulas discharging 102.0 327 357 23.2 

clear fluid; nor- 
mally active 

IS Some skin irritation; 102.4 317 357 26.4 

drinlis water, looks 
well 

21 Copious drainage; con- 35G 22.2 

dition good 

20 No change 102.6 366 25.2 

42 Dry, weaker, scum over 102.0 303 29.0 

eyes; skin digested 

50 Much weaker; twitches 101.1 247 352 39.6 

slightly 

60 Gaunt, refuses to get 100.1 209 316 31.6 

up; local and gen- 
eral twitchings 

62 Death — Autopsy: weight, 5.26 kilo., a loss of 18 per cent of body 

weight; tissues were dry, the skin around fistula.s dige.sted, peritoneal 
cavity normal, the stomach and bowel collapsed, the right lung homot- 
rhagic, the left lung and the heart normal 


Protocol 9 ^ 

Duodenal Fistula 

Dog 203E, male; weight, 6.1 kilo. Aug. 3, 1937, the duodenum was divided 7 cm. 
distal to the ampulla of Vater and the edges of both ends were sutured to the skin. 


HOURS 

POSTOPER- 

ATIVELY 


rectal seruji serum seruji 

REMARKS temperature CHLORIDES SODIUM POTASSIUM 

Preoperative 101.0 336 376 -3.2 

Drainage of some clear 100.4 312 356 

fluid from fistula; 

Oopious''disdmrge from 103.2 281 340 48.2 

fistula; takes water; 

appears weak „„„ on c 

Irritation and begin- 102.4 269 336 

ning digestion of 
skin about fistula; 

weaker _ n 

Same 101.9 263 .ID ■ 

Skin about fistula raw; lOO.S 24S 34j 

drj', eye scum; 

standing is an effort _ „ 

Irregular twitching of 101.0 248 Sufi • 

muscle groups and 

generalized tremblingl - 

Cold, moribund ( 104.4 254 321 I 

Death — Autopsy; weight, 4.9 kilo., a loss of nearly 20 por cent oi oou) 
weight; tissues dry; no peritonitis; stomach and bowel collapsed; botli 
lungs contained large hemorrhagic areas; heart normal 
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DISCUSSION 

In common ivitli corticoadrenal deficiency states, the conditions 
which have been the subjects of this investigation, traumatic shock, 
the shock of hyperpyrexia, high intestinal obstruction, and duodenal 
fistulas are characterized by profound prostration and by the ameliora- 
tion of the prostration by the administration of sodium chlorides 
either alone or with water. This suggested the possibility of a com- 
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Klf?. DA and li . — Buodonal flslulfis. The duodenum was dlvJdcd and both ends 
putund lo ilie .‘*Uln ?o tliui all incested food and fluids and all secretions proximal 
to the level of division wore lost through the hsUdas. Xotc the big decrease In 
ehlorldo.** and increase In potassium. 


moil biochemical factor. Kendall has shown that in corticoadrenal 
deficiency states tlicrc exists an abnormal ratio between the sodium 
and potassium of the blood, a relative decrease of sodium and increase 
of potassium. 

Betmuse the ratio of sodium to potassium sliowed no constant or 
signifieant alteration in our experimental animal.s, it would appear 
that this factor eontrihnted little or nothing to the production of the 
ahnormnl mnnifcstntions and death. 
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lu the animals subjected to a progressive, lethal hyperpyrexia, there 
developed constantly a slight, relatwe increase of potassium Avithout 
alteration of sodium. The failure to lose sodium and chlorides as 
occurs in maai can be explained by the fact that the dog has no sweat 
glands. Therefore, the biochemical changes which take place under 
these circumstances are not comparable in the two species. 

In an iiiA-estigation of high intestinal obstruction in cats, Scudder, 
ZAvemer, and TruszkoAVski constantly found an elcA’ation of potassium 
in AA’hole blood and stated that the potassium accumulated in sufSeient 
concentration in the blood to produce lethal potassium poisoning. 
They suggest that potassium is the toxic factor AA’hich produces symp- 
toms and death in high intestinal obstruction. 

In striking Amriance Avith their results are the results of our experi- 
ments. True, potassium did become eleA'ated eonsiderabl.v aboA'e the 
preoperative levels in approximately one-half of the obstructed ani- 
mals in our series, but, if potassium is the toxic factor, it slioiAld be- 
come elcAmted in all instances of obstruction Avith toxemia. In 2 dogs 
Avhieh became moribund and then recoAmred, the potassium ueAmr be- 
came elevated above the normal preoperative levels. LikeAvise, in the 
two dogs Avith strangulated loops of bowel in which the toxemia Avas 
most profound and death occurred very early, the potassiAun never 
became elevated above the normal preoiAerative levels. It is also of 
interest that the highest rises of potassium occurred in the tAvo dogs 
Avith duodenal fistulas. In these animals there Avas, no obstruction, 
merely a total loss of fluids and their solutes. They did not Ammit 
and Avere able to take fluids. They lived longer than the obstructed 
animals but died Avith the same clinical manifestations. Also, Avith 
one exception, they shoAved greater Aveight losses tha.n the obstructed 
dogs. 

The discrepancy bettveeu our findings and those obtauied by Scudder 
and others may be explained by the difference in species of animals 
used or by the fact that their determinations tvere made upon Avhole 
blood and ours upon blood serum. To determine this point, analyses 
of sodium and potassium Avere made upon both serum and Avhole blood 
draAAm simultaneously from one obstructed dog. The restdts Avere in 
no Avay comparable. As shoAvn in Fig. QB, there AA’as much less sodium 
in whole blood than in serum and AAuth obstruction the potassium in 
Avhole blood increased slightly Avhile that in serum decreased greatly. 
Consequently, if the toxicity of a substance depends upon its concen- 
tration in serum it cannot be assayed in the dog by determinations 
made upon Avhole blood. 

Of interest Avas the relatit’e duration of life; Ibis in order from 
longest duration is as folloAvs: those Avith fistulas, 64 hours; pyloric 
obstruction, 52 hours; duodenal obstruction, 42 hours; slrangulatcd 
short duodenal loop, 27 hours ; and strangidated long duodenal loop. 
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18 lioiirs. Consistent ivitli otliei* observers, the duration of life in 
animals with strangulated loops of bowel is inversely proportional 
to the length of the loops. 


CONCLUSIONS 

1. Both adrenalin and inhaled ether caused precipitous but transient 
drops in serum potassium but no appreciable change in serum sodium 
and chlorides. 

2. In traumatic shock there was no consistent alteration of serum 
sodium, potassium, or chlorides. 

3. Hyperthermic shock was associated with a marked rise of serum 
potassium, rising to levels of 30 to 50 per cent above the normal pre- 
operative levels. Serum sodium and chlorides unchanged. Conse- 
quently the sodium-potassium ratios i-aried inversely with the potas- 
sium. As the dogs have no sweat glands, there is no loss of fluids or 
salt through the skin as occurs in man. This, no doubt, accounts for 
the difference in the response of sodium and chlorides to hyperpiTCxia 
in the two species. 

4-, In high inte.stinal obstruction tliei’e was no eonsi.stent change in 
serum potassium or sodium, but there was, except in one instance, a 
large fall in chlorides. There was no evidence in our experiments 
that potassium contributed to the production of symptoms and of 
death in high intestinal obstruction or in duodenal fistulas. 
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111 the animals subjected to a progressive, lethal hyperpyrexia, there 
developed coustantlj* a slight, relathm increase of potassium without 
alteration of sodium. The failure to lose sodium and chlorides as 
occurs ill man can be explained the fact that the dog has no sweat 
glands. Therefore, the biochemical changes which take place under 
these circumstances are not comparable in the two species. 

Ill an investigation of high intestinal ohstruetion in cats, Scudder, 
Zweiner, and Truszkowski constantly found an elevation of potassium 
in whole blood and stated that the potassium accumulated in sufiSeient 
concentration in the blood to produce lethal potassium poisoning. 
They suggest that potassium is the toxic factor which produces symp- 
toms and death iu high intestinal obstruction. 

In striking variance with their results are the results of our experi- 
ments. True, potassium did become elevated eonsiderablv above the 
preoperative levels in approximately one-half of the obstructed ani- 
mals in our series, hut, if potassium is the toxic factor, it should be- 
come elevated in all instances of obstruction with toxemia. In 2 dogs 
which became morihinid and then recovered, the potassium never be- 
came elevated above the normal preoperative levels. Likewise, in the 
two dogs with strangulated loops of bowel in which the toxemia was 
most profound and death occurred veiy early, the potassium never 
became elevated above the normal preoperative levels. It is also of 
interest that the highest rises of potassium occurred in the two dogs 
with duodenal fistulas. In these animals there was no obstruction, 
merely a total loss of fluids and their solutes. The.v did not vomit 
and were able to take fluids. They lived longer than the obstructed 
animals but died with the same clinical manifestations. Also, with 
one exception, they showed greater weight losses than the obstructed 
dogs. 

The discrepancy between our findings and those obtained by Scudder 
and others may be explained by the difference in species of ajjimals 
used or by the fact that their determinations were made upon whole 
blood and ours upon blood serum. To determine this point, analyses 
of sodium and potassium were jnade upon both serum and wliole blood 
drawn simultaneously from one obstructed dog. The results were in 
no waj’' comparable. As shown in Fig. 65, there u'as much less sodium 
in whole blood than in serum and with obstruction the potassium in 
whole blood increased slightly while that in serum decreased greatl}^ 
Consequently, if the toxicity of a substance depends upon its concen- 
tration in sei'uin it cannot be assaj'ed in the dog b.v determinations 
made upon whole blood. 

Of interest was the relative duration of life; this in order from 
longest duration is as follows; those with fistulas, 64 hours; pyloric 
obsirnction, 52 hours,- duodenal obstruction. 42 hours; strangulated 
short duodenal loop, 27 hours; and strangulated long duodenal loop. 
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packed without storing fluid. Size No. 2, both plain and chromic, 
was used throughout. The ligatures were washed in water for twenty- 
four hours and transferred to the suspensions of bacteria (described 
below) . After incubation in the suspensions, the ligatures were removed 
to sterile tulies and desiccated over CaCL at reduced pressure in the ice- 
box. The time of desiccation varied from one to three weeks. 

Suspensions of Organisms . — The Cl. sporogenes and B. subtilis were 
stock strains from this laboratorjL The Staph, alhus culture vras en- 
countered during the stei'ility test. Aerobic organisms were grown on 
nutrient agar in Kolle flasks and the growth washed off with sterile wa- 
ter. Anaerobic cultures were grown in beef-heart medium, the growth 
collected by centrifugation and resuspended in sterile water. Incuba- 
tion of cultures was sufficiently long to ensure good gi’oudh and spore 
formation by those organisms which produced spores. When viable 
counts were made of the suspensions prepared by tliis metliod, the agar 
plate method Avas used. 

Storing Fluids. — Ninety-five per cent alcohol (ethyl alcohol denatured 
with 5 per cent methyl alcohol) Avas sterilized by Berkefeld filtration. 
Toluol Avas sterilized by heat. These fluids Avere added to the tubes con- 
taining the desiccated ligatures, care being taken to ensure that or- 
ganisms did not survive on the sides of the tubes above the leAml of the 
fluid. Tubes kept for long time intei'Amls AA-ere sealed. 

Experimentally contaminated ligatures subjected to heating were 
treated at sterilizing temperatures in the absence of Avater. 

After exposure to the test conditions, the ligatures AA'ere cultured 
by the method of Meleney and Chatfield.' Bacteriological tests AA’ere 
made to determine the identity of the organisms cultured. 


RESULTS 

None of the organisms surviA’ed heating in the dehydrated state. Ten 
ligatures contaminated AA-ith each of the tc.st organisms AA'ere treated in 
this manner. The organisms, therefore, apparently acquired no un- 
usual resistance to heat sterilization bj' the dehydration process. 

In a preliminary experiment it Avas found that the sporulating or- 
ganisms, B. .suhiilis and Cl sporogenes, could survive exposure to both 
alcohol and toluol for at least seA-entcen days. In later experiments, 
Table I, B. subfilis surviA'cd in each of thc.se solutions for six months. 
Cl sporogenes survived Avell in alcohol for fifty-six days, and growth Avas 
obtained from one of nine ligatures tested after six monflis. It there- 
fore appeared doubtful that the strain under consideration Avould have 
boon viable after a much longer period of expo.surc. In toluol growth 
" yi.-'inca o„l.v from time of five ligatures tested 

at fitl.-Ms da, s all tlio oilier ciillures bom- ncsnlivo in tbc later es- 
,.enmeuts. In ,ue„. „f ,l,e ,,as„,|a ® 

somcuhat difflnilt to mterpiel. In rierr of the inconsistenep of the 



THE SURVIVAL OF CLOSTRIDimi SPOROGBNES, BACILLUS 
SUBTILIS, AND STAPHYLOCOCCUS ALBUS ON 
SURGICAL (CATGUT) LIGATURES 

Katherine E. Hite, B.S., and 6. M. Dack, M.D., Ph.D., Chicago, III. 

• CFrom the Department of Bacteriology and Parasitology, the University of Chicago) 

I *HE adoption of more rigid and iiniforni procedures for the sterility 
testing of surgical ligatures has raised the question of the ability 
of different types of bacteria to survive on ligatures. The necessary 
handling of ligatures during the sterility test involves a risk of occa- 
sional contamination, and it therefore becomes important to know 
whether a particular t3'pe could have been present on the ligature or 
may have been introduced through errors in technique. 

Consideration of this problem led us to the conclusion tliat, irre- 
spective of the sterilizing process to which the bgature has been sub- 
jected, an organism cultured at the time of the sterility test in order to 
be significant of contamination must be capable of remaining viable in 
the fluid in which the ligature is stored. The storing fluids used by 
manufacturers differ greatljL However, they may in general be classified 
in two groups of chemical compounds: the aliphatic alcohols used as 
storing fluids for nonboilable ligatures, and benzene and related com- 
pounds used for boilable ligatures. Since the collagen of the ligature 
is chemicallj’’ altered in aqueous media and the ligature must, therefore, 
be subjected to a process of dehj’dration during manufacture, it ap- 
peared to us that bacteria present on them must also be dehydrated, 
and that viable organisms encountered in the sterility* test must have 
survived in this state in order to have been present on the ligature. TJie 
usual figures given for the resistance of aqueous suspensions of bacteria 
to chemical agents could not be directly applied in this case, due to the 
difference in suspending medium. 

AVe have determined the resistance of B. siiMiUs, CL sporogcncs, and 
Staph, alhus, when dried on ligatures, to denatured alcohol and toluol. 
These organisms were selected as repi'esentative of aerobic and anaerobic 
sporulating rods and nonsporulating organisms respectively. They also 
represent types encountered in the culture of ligatures. Alcohol and 
toluol were chosen as representative of the two main ela.sses of storing 
fluids in common use. 


HATERLVLS AND METHODS 

Ligatures. — Heat-sterilized ligatures for these experiments were ob- 
tained from the laboratories of Armour and Company, These were 
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CONCLUSIONS 

B. siihtilis when dried on sui'gical ligatui'es ^vas found to survive 
exposure to either toluol or alcohol for at least six months. 

Cl. sporogenes survived in alcohol for six months, but showed only 
slight resistance to the action of toluol. 

The experiments in general, however, indicate that any sporulating 
organism encountered in the routine sterility test might have been 
present on the ligature and should be considered as significant of pos- 
sible contamination of the ligature, unless resampling indicates that 
they are sterile. 

Staph, alhus did not survive exposure to either toluol or alcohol for 
sufficiently long periods of time to be of significance to the contamination 
of ligatures, and on the basis of these experiments we feel that, when en- 
countered in the routine sterility test, it indicates error in technique 
rather than contamination of the ligature. 
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Table I 


SUUVIVAL OF OUOAXISMS IN TOLUOL AJII) ALCOUOL WHEN DiUED ON LtgATUKES 


CULTUKE 

TIME 

EXPOSED 

TEST SOLUTION 

AliCOnOL TOLUOL 

CONTROLS 

I.IOATUBES 


TESTED 

GROWTH 

TESTED 

GPxOWTII 

TESTED 

GROWTH 

Cl. sporogenes 

7 days 
14 davs 

21 days 
2S days 

56 days 

G mo. 

5 

5 

0 

5 

5 

9 

5 

o 

5 

3 

0 

1 

5 

5 

o 

5 

5 

10 


o 

R 

3 

o 

o 

5 

o 

0 

3 

o 

n 

O 


Total 

34 

21 

35 

3 

18 

15 

B. svlitilis 

7 davs 

4 

4 


5 

4 

4 


14 davs 

5 

;*) 

0 

5 

4 

4 


21 days 

5 

5 

5 

0 

i* 

n 

<> 


28 days 

5 

5 

5 

5 

8 

3 


92 days 

5 

5 

5 

5 

3 

3 


G mo. 

10 

10 

7 

7 

7 

7 


Total 

34 

34 

32 

32 

24 

24 

Slaph. albus 

0 tiiin. 

10 

10 

22 

0 




10 min. 

10 

10 

22 

0 




15 min. 

10 

10 

22 

0 




20 min. 

10» 

10 

22 

0 

32 

13 


Total 

40 

40 

ss 

0 

*30 

13 


•Liigatures were tested at intervals np to twenty-four hours without obtaining 
further growth. 


positive result obtained at fifty-six days in the toluol series of “spo- 
rogenes” ligatures, it would seem that this positive culture was due to 
some technical error. We do not mean to imply, however, that any 
sporulating organism encountered during the routine examination of 
ligatures for sterility should be disregarded. The results as a whole 
nullify such an implication, and we feel that the observation that Cl. 
sporogcncs does not show the same capacity for surviving under the 
conditions of these experiments as does B. sublihs has no practical hear- 
ing on the present problem. 

Staph jdococci were found to survive very poorly the drying conditions 
of these experiments. Despite the fact that suspensions of appro.xiinatcly 
1 X 10'^ viable organisms per cubic centimeter were used to contaminate 
the ligatures, they were found to be sterile upon remm'al from the 
desiccator in several experiments. In preliminary experiments with 
these organisms both moist and dehj'drated ligatures wore used. The 
former were found to be sterile after exposure for ten minutes, and the 
latter after exposure for fifteen minutes to both toluol and alcohol. 
These were the .shortest time intervals tested in this experiment. The re- 
sults of later experiments are given in Table I. It is aiiparent Ironi the 
result.s of the,se experiments that this organism could not survive ex- 
posure to the lest solutions. 

Whether the ligatures were eliromic or plain did not affect the results 
of these experiments. 
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CONCLUSIONS 

B. siihtilis when di-ied on surgical ligatures ivas found to survive 
exposure to either toluol or alcohol for at least six months. 

01. sporogenes survived in alcohol for six months, but showed only 
slight resistance to the action of toluol. 

The experiments in general, however, indicate that any sporulating 
organism encountered in the routine sterility test might have been 
present on the ligature and should be considered as significant of pos- 
sible contamination of the ligature, unless resampling indicates that 
they are sterile. 

Staph, alhits did not survive exposure to either toluol or alcohol for 
sufficiently long periods of time to be of significance to the contamination 
of ligatures, and on the basis of these experiments we feel that, ivhen en- 
countered in the routine sterility test, it indicates error in technique 
rather than contamination of the ligature. 
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TEEATMENT OP THE UNDESCENDED TESTIS; AVITH 
SPECIAL EEPERENCE TO THERAPY AVITH HORMONES* 

Charles E. Rea, SI.D,, Minneapolis, AIinn. 

(From the Department of Surgery, Dniversity of Minnesota Medical School ) 

T TNDESCENDBD testis is one of the more common genitourinary 
anomalies with which the surgeon must deal. It occurs in from 
0.1 per cent (Marshall) to 0.12 per cent (ilonod and Terrillon) of 
males. The statistics of tlie Austrian army siiow that 2.2 eases of un- 
descended testis occurred in every 1,000 men drafted for military 
serMce (Ziehert). According to the AVar Department’s medical records 
with the AVorld A^^ar, there were 3.1 cases of ectopy for everj' thousand 
men examined. Eccles found 2 per cent of undescended testes in 48,000 
hernias. Bevan, Coley, and AVangensteen put the incidence of retained 
gonad at 1 in 500 men. 

Incomplete descent is more common on the right than on the left 
side. Prom the statistics of Berger, Hofstatter, and others, the incidence 
of right-sided maldescent is equal to that of double and left-sided re- 
tention combined. In 20 per cent of undescended testes tlio deformity 
is bilateral (AVangensteen). 

Pain, torsion, hernia, and malignancy are the most common complica- 
tions of undescended testis. However, except for liernia, most patients 
with undescended testis do not present tliemselves for treatment be- 
cause of complications. Some are conscious of tlic aberrant position of 
the ectopic gland. Others are concerned about the fertility of the re- 
tained gonad. Not a few, wishing to avoid a surgical operation, ask 
about the chance of spontaneous de.scenl or tlic results of “injection” 
(endocrine) therapy. 

The surgeon is confronted with tlic problem of selecting the best, treat- 
ment for these patients. If the treatment is to be .surgical, should the 
retained testis be removed, becau.se of tlie danger of malignancy or 
because of its questionable function, or should it be scrotnlly fixed? H 
the testis is anchored in the scrotum, is the result to be considered 
purely cosmetic or will the function of the organ be improved? Al- 
though orchiopexy has been performed for more than a cenfmvv, it is 
.surpri.sing how few inve.stigators have inquired if the undescended 
gonad had any function, or, if such a function exi.sted, whether it 
could be maintained or improved by scrotal fi.xation. Prom a review 
of the literature, it .seems e.slabli.shed that in most coses the unde.sccnded 

•Supported by a ;rrnnt from the research funds of the Graduate Schpoh 
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testis may have an internal secretion and oecasionalty may possess an 
external secretion sufficient for potential, if not absolute, fertility. It is 
estimated that 10 per cent of untreated human cryptorchids remain 
fertile (XJffrednzzi) . It has been proved clinicallj^ that as high as 82 
per cent of patients treated by orchiopexy have active spermatozoa in the 
semen (MacCollum), Placing tlie slightly atrophic or immature re- 
tained testis of man and the pig in the scrotum has been shown experi- 
mentally to allow a mature germinal epitheliinn to be produced 
(Wangensteen) . The degree of maturity after scrotal fixation is never 
as great as that seen in the ease of the experimentally produced crypt- 
orchid so treated. Hmvever, clinically and experimentally the value of 
scrotal fixation for testicular development has been proved beyond 
doubt. 


There is a diversity of opinion among surgeons as to the best treat- 
ment for the undescended testis. Some believe that the ectopic gland 
is potential^ malignant and should be removed. Others believe that, 
if left alone, most of these retained gonads will descend spontaneously. 
Heeently the reports of some investigators indicated that the results from 
hormonal therapy are equally as good as, if not superior to, those ob- 
tained by surgical treatment (orchiopexy). In formulating a rational 
plan of treatment of the undeseended testis, one is influenced bj' the 
number and tj^re of cases he has seen, his surgical experience and 
that of his associates, and the tjqie of case that receives hormonal 
therapy. 

The questions of malignancy of the testis, spontaneous testicular 
descent, and surgical technique are beyond the scope of this paper 
and arc discussed in detail elsewhere. In remew, however, it may he 
said that the undeseended testis should not be considered a precaneerous 
lesion, as only about 2 per cent of such organs develop tumors (Hin- 
man) . Spontaneous descent is a rare occurrence in our experience ; the 
policy of “watchful expectancy” after puberty is not justified, loiowing 
from experimental studies how atrophic the ectopic testis becomes when 
deprived of its scrotal eiivironmont. Wangensteen has described a 
modification of tlic Kcetley-Torck operation which lias given nniformlv 
good results in the surgical treatment of this condition. The only cliano-e 
ill technique of the operation since its initial description has been the 
substitution of silk for catgut sutures in performing the serotal-crural 
anastnmosis and the hernial repair. 


For the past four years, at the University of Jlinnosota Hospitals 
some eases of undeseended testis have been treated bv hormones’ 
Se . ap.ro m 1030 reported genital gimrth and tcstieula; descent bv 
anterior p.tuitary-hkc .substance in boys and vo.nig men mth hvnn 

the hfeiatme of nndescended testis treated by this material. Thomp- 
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son and others and Cramer recentlj' have summarized the results of 
most investigators ; in over 70 jjer cent of cases deseent of the retained 
gonad has oeeurred. How critically some of the cases were observed may 
be questioned Avhen in one series the testis was reported to have de- 
scended within tlii’ee hours after treatment (Harris). .^Ihout one-half 
of the cases showed signs of hypopituitarism of adipogenilod.ystrophics 
and received other therapy' besides pituitary extract (thyroid extracts, 
diet, etc.). Prom a summary of published data, tlie original position of 
the gonad successfully brouglit into the scrotum by anterior pituitary- 
like substance was as follows: upper scrotum, intra-abdominal, and 
inguinal in the order named (Thompson and others). 

Kunstadter, Eobins, Schapiro, and Goldman and Stern believe that 
the administration of extracts of pregnancy urine is indicated in ]iyi)o- 
pituitarism of the male characterized b.y genital underdevelopment. 
However, the clinical diagnosis of pituitary or other endocrine dyserasia 
always is subject to considerable variation in interpretation. Hess, 
Kunstadter, and Saphir believe that, if cases of cryptorchidism could 
be studied with more objective criteria, a more rational therapy could 
be instituted. It is knovm that whenever gonadal function is diminished 
or absent, as in adult lijq»ogonadism, the menoi)atisc, or castration 
(Evans, Engle, and Smith), there is an excessive excretion of the gonado- 
tropic hormone, presumal)l.y of pituitary origin. ICatzman and Doisy 
have shoum that tlie urine of normal ehildrori eontaijis little or no 
gonadotropic hormone. Hess, and eo-workers reasoned tliat, since 
in the castrated person or in cryptorchid boys the gonadotropic hormone 
is presumably of pituitary origin, it seemed logical to conclude that the 
presence of gonadotropic substance in the urine of eryptorehids indicates 
an active anterior pituitary gland as to gonadotropic function, Tlic 
appearance of the hormone in the urine may be due to insufficient 
activity of the gonad which failed to modify the hormone or remove it 
from the blood. On the otlier hand, the oecurronee of ciyptoreliidism 
with an absence of gonadotropic hormone from the nrine maj' be inter- 
preted to mean either the pre.senee of a primary pituitary dysfunction 
or the presence of a functionally active l)ilatcral undeseended testi.s, or 
at least one functionally active testis. 

Accordingh’ Hess and others determined in a .semicpiantitative manner 
the e.xeretion of gonadotropic sub.stance in the urine of cryptorchid boys 
before and after treatment with gonadotropic substance. Nine of 
thirteen of their ca.ses of cryptorchidi.sm responded to the u.se of anterior 
pituitary-like factor by descent of the testi.s and disappearance of the 
honnonc from the urine, Tliey believe that, in the absence of mechanical 
obstruction to de.scenf, the be.sf rc.sulls after using anterior pituitary -like 
substance arc obtained in those ca.ses of undc.scended testis that have 
"onndotropic hormone in the nrine which di.sap/mars after tivntwcnt. 
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Hai'dj', Bigler, and Scott have reported one of the largest series to 
date of cryptoreMds treated hy hormonal therapy. In one group 32 boys 
with 40 undescended testes wei'e ti’eated with gonadotroiiie princiiile of 
the anterior pituitary gland. In 26 cases the testicles remained un- 
changed in location ; in 4 there was partial descent and in 10, or 25 per 
cent, there was complete descent. After discontinuing treatment, 
however, only 7, or 18 per cent, remained descended. In another group 
antuitrin-S^ was used in the treatment of 23 patients with 31 un- 
deseended testicles. No change was observed in 12 testicles ; 4 descended 
partially, and 15, or 48 per cent, descended completely. However, only 
14, or 45 per cent, remained descended upon further observation. Both 
extracts were used in the treatment of 16 boys with 20 undeseended 
testicles, and in 9, or 45 per cent, there was complete descent, which was 
permanent in 5, or 25 per cent, of the cases. They found that descent 
of the testicle usually begins to take place liefore 4,000 rat units of 
gonadotropic substance have been given. 

Undoubtedly, in the literature more prominence has been given to the 
successes than the failures. Pew contraindications to therapy with 
gonadotropic hormones are recognized and the method is too recent to 
permit investigation into the possibility of late complications. Thomp- 
son, Bevan, and others, obtained descent in 4 inguinally retained testes 
in 21 instances of cryptorchidism (19 per cent), hlimpress, who ob- 
tained descent in only 6 of 20 cases of undescended testis so treated, be- 
lieves that anterior pituitary-like substance should be used chiefly in 
iiilateral cryptorchids with subnormal genital development. Cabot has 
referred to the possiiiility of late atrophy of the testes and Cole has pro- 
duced atrophy of the tubules of the testes by high doses. Goldman and 
Stern have commented on the possible development of precocious se.xual 
maturity, and for this reason consider 9 years as the earliest age at which 
treatment with gonadotropic hormones should be started. In this clinic 
also there is some hesitancy in using anterior pituitary-like substance 
in very young children, lint DorfV and Aberlc and Jenkins have used this 
hormone in children about 3 years of age witli no untoward results. 
Geschiekter and others found that extracts of the urine of pregnancy in 
young male monkeys produced hypertrophy of the prostate and enlarge- 
ment of the breasts. However, from a survey of the available literature 
and the experience at this clinic, the danger of most of the aliove eom- 
]iHeatious would seem more theoretical than real. 


TH!'. university OF MINNESOTA HOSPITAL SERIES 

The re.^d,s at the Univei-sity of Mmne.sota Hospitals using anterior 
pumtary.hke substauces m the treatment of retained testis are sum 
manwd hclou. lour product.s have heeu tried; antuitrin-S (Parke 

mine (P.rRe-Davi.) 
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Davis), follutein (Squibb), prephysin (Cliappell), and A. P. L. 
(Ayevst). The last three products have been used in only a fev 
cases. 

A. Antuitrin-S.—lt has been our practice to inject 1 c.e. (100 rat 
i;nits) of antuitrin-S daily into the subcutaneous tissue of the thighs 
for thirty days (3,000 units). If no results are obtained before tliis 
time, the patient is then observed eveiy month for three months and 
then every three months. Some of the eases in which no results were 
obtained have been followed for two j’^ears. 

Thirty patients with 36 undeseended testes have been treated to date 
with antuitrin-S (Parke-Da^ds) in this clinic. Tlie ages of the patients 
varied from 4 to 24 years. The testes were bilaterally retained in 6 
instances. Two of the bilateral eryptorehids also had hypospadias and 
tliere was a suggestion of Prohlieh’s .syndrome in 1 bilateral and 1 in- 
guinally retained case. Five patients responded to the treatment by 
degrees of descent of the testis into the scrotum. While descent of the 
retained gonad was complete in 3 eases, it was only to a high scrotal 
position in the other 2 eases (U. H. No. 648741 and No. 630358). Both 
of these patients were older and later submitted to orchiopexy. One of 
these patients (U. H. No. 648741) received a total of 6,000 units over 
a period of two months. It is interesting that no sioermatozoa were 
seen in either the biops}^ or smear of the testis when the patient later 
submitted to orchiopexy. Also the microscopic section of the testis 
showed the usual atrophic appearance (HO-37-574). 

No untoward results have ever been observed over a period of two 
years following the use of antuitrin-S in this clinic. There was supra- 
pubic edema in 3 cases vdiich disappeared after treatment and 1 patient 
complained of SM'elling in the left breast which clinically was thought to 
be a fibrous mastitis. In none of the cases was there a demonstrable in- 
crease in the size of the penis. The testes of the successfully treated 
cases often enlarged ; we could not be sure that there was any change in 
size of the testes in the unsuccessfully treated cases. The scrotum 
of one boy (see chart, U. H. No. 694590) became red and slightl}’ 
edematous after 2,000 units of antuitrin-S had been administered. In 
none of the cases was there pi'emature appearance or increase in the 
amount of pubic, axillary, or facial hair. Five patients noticed in- 
creased frequency of erections. 

B. Folhitcvi.— Two patients, aged 21 and 23 years, were treated by 
follutein (Squibb) for rindescended testes. The testes were bilaterally 
retained (inguinal) in 1 case, and inguinally arrested on tlie right side 
in the other. One cubic centimeter of follutein (125 c.c.) was injected 
daily for 10 days into the subeutajieons tissue of the thigh (1,250 units). 
No improvement was noted following this therapy; the patients were 
observed for a period of one year. 
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C. Prephysin . — Three patients, aged. 2, 7, and 11 years, were treated 
with prephysin (Chappell) . The tindescended testes were unilateral and 
inguinally retained in all 3 eases. The 2 younger boys were brothers. 
Prephysin contains the follicle-stimulating principle of the pituitary 
gland, including small amounts of luteinizing factor. It differs from 
antuitrin-S and follutein in that it is extracted from the pituitary gland 
itself and not from pregnancy urine as the latter two are. One-half of 
one cubic centimeter of prephs’-sin (1 e.c, is equivalent to 25 imits) 
was injected daily for four days into the subcutaneous tissue of the 
thighs of these 3 boys. No descent of the testis was observed in any of 
these eases over a period of nine months. 

D. A. P. L. (Anterior Pitmtary-Like Substance) (Ayerst ). — Four 
patients have been treated to date ivith this hormone, which is extracted 
from placental tissue. The special strength solution, 500 units per cubic 
centimeter, has been used in doses of I /2 e.c. every other day until fifteen 
injections have been given. Three patients with unilatei'al, inguinal 
testes have been treated with this substance and observed less than five 
months. No beneficial results have been noted to date. However, in the 
fourth patient, a boy 9 years old, noth bilateral inguinal testes, complete 
descent of both testes occurred after the ninth injection. 

Thus, in summary, of 36 patients with undeseended testes who were 
treated by gonadotropic substances and followed six months or longer, 
degi’ees of descent were noted in 6 (16 per cent), In 4 descent was com- 
plete. It is possible that the dosage and period of injection of anterior 
pituitary-like substances in these cases were not adequate, but these fac- 
tors are comparable to those repoi-ted in the successfully treated cases 
in the literature (Hardy, Bigler and Scott, Cramer), 


AN EVALUATION OF THE TREATMENT OF ECTOPIC TESTIS BY GONADOTROPIC 

SUBSTANCE 


Rubinstein lia.s Kummavized the current concept regarding hormonal 
therapy in the treatment of undeseended testis in the following state- 
ment : “The watcr-.soluble fraction of jiregnaney urine seems to produce 
testicular descent only if the pituitary gland is sexually underdeveloped. 
It then loads predominately to a stimulation of the interstitial cells of 
the testicle and may result in de.secnt when a mechanical block does not 
e.xist. ’’ 


In the ea.ses of cryptorchidism which have been operated upon at the 
University of Minnesota Hospitals, nearly all have shoum evidence of 
mechanical cau.scs for arrest of de.sconl. The testis was often lodged in 
,,„,kds I,y ,, 

nS v'l ’Tcmalik cord Icsthoned o„f- 

”1! It is almost inconcoiraWe iioiv one 

tout mil- .suet tosics into the scrolnm irithotit surgical measures. 
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MacCoUiun tliinlvs that it is incongruous to suppose that at some time 
this fibrous tissue will disappear and allow the testicle “to drop like a 
plummet” into the scrotum. In our series 5 patients with undescended 
testes who had been treated with antuitrin-S (total 3,000 units in each 
except 1 case that received 6,000 units), submitted to operation three 
to six months later. The same degree of fibrous adhesions and mechan- 
ical arrest seemed to be present in these as in cases which had not been 
treated by gonadotropic substance prior to operation. The mechanical 
obstruction to spontaneous or induced testicular descent as revealed by 
operation seems adequate explanation of failure of hormonal therapy. 

One wonders if many of the successful results with endoerines re- 
ported in the literature were pot obtained in oases of physiologic cctopy 
and not true undeseended testes. By physiologic cctopy is meant the 
condition in which one finds a normally descended testis with a very 
active cremaster which pulls the gonad into a high scrotal, inguinal, or 
even abdominal position. This condition, also called cctopy en retour, 
has been little appreciated bj' most investigators. The factor at fault 
in this anomaly is the hyperactive cremaster (physiologic), while that in 
the case of the true undescended testis is the failure of complete descent 
(anatomic). Some instances of spontaneous descent of incompletely 
descended testes are imdoubtedlj’’ cases of physiologic cctopy. It inaj’’ 
be that anterior pituitary-like substance is valuable in the treatment of 
physiologic ectopy, but it should be remembered that such cases often 
descend spontaneously. It is not to be inferred that the writer believes 
that all of the reported cases of retained testes that have descended 
after a course of hormonal therapy are cases of pliysiologic ectopy. 
However, because of the results obtained with this thera])y at this clinic, 
and because of the existence of mechanical causes for testicular arrest 
.in most of the operated cases, it is believed that endocrine imbalance 
alone does not fully e.xplain the cause or give a rational basis for treat- 
ment in all cases of true testicular maldesccnt. 

There can be no doubt that in .some cases of cryptorchidism gonado- 
tropic hormones will cause descent of the testis into the sci-otiim; in 
others endocrine therapy is of no value and only surgery will remed.'s 
the aberrant position of the gonad. In a tliird groiq) testicular de.sccnt 
or size may be enhanced by the pro- or jiostoperativc use of glandular 
substances. Just what percentages of undeseended testes fall in the 
above classifications are unknown. However, a method that gi\os the 
patient any chance of avoiding a surgical operation certainly merits 
trial; hence, the use of liormonal therapy, at least a prcliminar.v form 
of treatment, seems indicated. 

A SUOfiESTEI) I’l.AN* OF TREAT.ME.VT FOR THE U.VDlCSCE.N'nia) TESTIS 

It is known from the exiioriments of Moore and Wangensteen that 
the testis must bo in the scrotum before .spermatogenesis occurs or de- 
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generative changes will set in. Puberty in the male lies between the ages 
of 13 and 15 j^ears, without regard to race, climate, or individual dif- 
ferences (Spangaro), the extremes being 9 years (Seammon) and IS 
years (Crampton). Therefore, treatment of the congenitally retained 
gland may be deferred until the patient is 9 to 11 x'ears old. If surgery 
is contemplated, there is no objection to operating upon a patient with 
uncomplicated retained, testis at any earlier age, lint it is unnecessary. 
The presence of a large associated hernia may necessitate earlier sur- 
gical intervention. The presence of an undescended testis precludes 
the use of a truss and the injeetion of sclerosing solution in the ti’eat- 
ment of inguinal hernia. It is our practice at the Universitj' of Minne- 
sota Hospitals to suggest first a trial of anterior pituitary-like substance 
in all uncomplicated eases of undescended testes before surgical pro- 
cedures. Possibly the determination of gonadotropic hormone in the 
urine before treatment (Hess and othei's) will aid in the selection of 
these patients. It xvould be of practical value to Imow befoi’e treatment 
if there existed mechanical causes for the testicular maldescent, but 
unfortunately no wa.v to determine this is known to date. There are 
various methods of administering hormonal therapy. 'While the avail- 
able gonadotropic substances are well standardized, the dosages and 
interval of injection prescribed by various authors are rather empirical. 
At this clinic, the methods of treatment outlined above are still followed, 
except that greater dosages ai’e given in some instances, as well as sub- 
sequent courses of injections, at two- to three-month intervals, if the 
patient is under 9 years of age. We have had no experience with ex- 
tremely high dosages of gonadotropic hormones in the treatment of 
crx-ptorehids at this clinic as the cost is prohibitive. If, after six months 
of observation, no results have been observed with hormonal therapy, 
surgical treatment of the undescended testis is advised if the patient is 
9 years or older. 

SUMJEVRY 


Treatment of the retained gonad may be deferred until the patient is 
9 to 11 years old. With the itope that the case may be a favorable one, 
a course of treatment with pituitary-like substance may be tried finst in 
eryi)torehid.s before surgical proeedure.s. Reports in' the literature of 
cryi)torehids treated by gonadotropic hormones reveal that in as hi*^!) 
as 70 per cent of the eases there is descent, of the testis into the scrotum 
This form of therapy has been Ic.ss efficacious in the ca.se.s treated to 
date at this clinic, degrees of descent being obtained in onlv 16 per cent 
.,f H,,. ,™ted. Xo 

tlierapy Imve been ob.servcd. 

V«y m,»„s ii i, 

r,.r tes 
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MacColluin thinks that it is incongruous to suppose that at some time 
this fibrous tissue ^vill disappear and allow the testicle ‘‘to drop like a 
plummet” into the scrotum. In our series 5 patients with undoscended 
testes who had been treated with antuitrin-S (total 3,000 units in eacli 
except 1 case that received 6,000 units), submitted to operation tliree 
to six months later. The same degree of fibrous adliesions and mechan- 
ical arrest seemed to be present in these as in cases which had not been 
treated by gonadotropic substance prior to operation. The mechanical 
obstruction to spontaneous or induced testicular descent as revealed by 
operation seems adequate explanation of failure of hormonal therapy. 

One wonders if many of the successful results with endoci’ines re- 
ported in the literature were pot obtained in eases of physiologic ectopy 
and not true undescended testes. By physiologic ectopy is meant the 
condition in which one finds a normally descended testis with a very 
active cremaster which jnills the gonad into a liigh scrotal, inguinal, or 
even abdominal position. This condition, also called ectopy cn rctonr, 
has been little appreciated by most investigators. The factor at fault 
in this anomaly is the hyperaetiA’c cremaster (physiologic), Avhile that in 
the case of the true undescended testis is the failure of conqfiete descent 
(anatomic). Some instances of spontaneous descent of incompletely 
descended testes are undoubtedly cases of physiologic ecto])y. It may 
be that anterior pituitary-like substance is A'alualfie in the treatment of 
physiologic ectopy, but it should be remembered that such eases often 
descend spontaneously. It is not to be inferred that the m'iter believes 
that all of the reported cases of retained testes that have descended 
after a course of hormonal thei’apy are cases of physiologic cetopy. 
HoAA’evez", because of the results obtained rvith this tlierapy at this clinic, 
and because of the existence of mechanical causes for testicular arrest 
.in most of the operated cases, it is belicA-cd that endocrine imbalance 
alojic does not fully explain the cause or give a rational basis for treat- 


ment in aU cases of true testicular maldcscent. 

There can be no doubt that, in some cases of cry])torcliidism gonado- 
tropic hormones Avill cause descent of the testis into the scrotum; in 
others endocrine therap}' is of no A'aluc and onl.v surgery will remedy 
the aberrant position of the gonad. In a third grou]) testicular descent 
or size may be enhanced by the pro- or postopei'ativo use of gliinduIiU 
substances. Just what pei'centagcs of undescended testes tall in the 
above classifications are unknown. However, a method that gives the 
patient any chance of avoiding a surgical operation certainly moiifs 
tidal; hence, the use of hormonal therapy, at least a prcliminaiy form 
of treatment, scorns indicated. 


A suofursTi’.D nr,.\x or tkeat.mkxt eor thi; T:xi>i:.srK.N'm:i) 'I'lxi is 

It is Imown from the e.X])crii)ients of hfooro and Wangcmstccn that 
the testis must be in the scrotum before spcrmafogoncsis occtirs or de- 
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gonadotropic substance should be given at least a preliminary trial iu 
the treatment of undescended testis, and, if no results are obtained, an 
orchiopexy should be performed. 
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PRIMARY RETROPERITONEAL TUJIORS 

Report of Three Cases axd One Hundred Seven Cases Froji 

THE Literature 

Robert T. Frank, AJL, M.D., New York, N. Y. 

(From Ihc GynecoToifiml Service of ihe ^[ounf Sinai ITogpital and private practice) 

*^1 'HE present report is based upon two eases of primary solid retro- 
peritoneal tumors and one retroperitoneal cyst nnconnected in origin 
with any of the abdominal viscera. For reasons which will appear 
obvious, these three patients were subjected to different methods of 
treatment — tlie one to radiotherapy, the otlier two to operation. 

Primary retroperitoneal tumors iire not of frequent occurrence. They 
present unusual difficulties in diagnosis, operative intervention, and 
prognosis; in prognosis, because even the nonmalignant types are prone 
to recur, especially lipomas. 

In previous communications I have described a neurogenic retroperi- 
toneal growth (Schwannoma-'), as well as three tumor masses encoun- 
tered retroperitoneally in the pelvis, which presented diagnostic prob- 
]oms.“® The present diseu.ssion is limited to primary growths not arising 
from abdominal organs (liver, ])ancrcas, adrenals, intestines, genital or 
urinary organs) . Likewise, because the diagnostic problems and opera- 
tive techniques arc different, mesenteric and omental growtiis, althongli 
extraperitoneal, are not included. The few neoplasms described as 
specifically arising from residual urogenital embryonic rests also arc 
not considered (Hansmann and Budd“). 

CASE reports 

CaSB 1 . — Gynecological .Service, Tlic Jloiint Sinai Ilo.spital, A. M., female, aged 
StA years. The child had complained of fatigue and loss of weight, for the last six 
months (loss of twenty-eight pounds in six months). Acute symptoms four nccK.s 
in duration. A slender child in the la.st degrce.s of emaciafiou; weight, forty pounds. 
In marked contrast to the state of nutrition was a greatly distended abdomen. Al- 
most the entire abdomen was occupied by a firm yet apparently fluctuating mass 
ari.sing from the left think. Tymiiany wa.s limited to a narrmv zone along the rigid 
flunk and epigastrium (Pig. 1). Kectal e.xamination showed the Douglas free al 
though prcs.scd upon by the ma.ss. A .small uterus could be felt. X-rnys of Hie 
chest were negative. Gastrointestinal x-ray .showed tlie .stomach compressed Uli- 
ward, the tran.«ver.«c and descending colon displaced to the right and backnard. 
The abdomen showed a largo homogeneous shadow (Pig. -)• Tlie circumference of 
tlie abdomen at the iinibilicus was Ct) cm. The superficial abdominal veins were 
greatly distended. 

The condition was considered inoperable, but exploration was decided upon. 
Operation. Xov. 21, J'lgp, Upon opening the abdomen. T found a l.'irge nrmilliirtunnt 


Jtic lve,! for putillc.-itlon. May 21, IMS. 
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mass of the size shown in tiie diagram (iFig. 1) wliicli I diagnosed as teratoma. 
The mass covered the entire posterior surface of the abdomen and liad bulged into 
the mesentery of the small intestine as well as tiiat of tlie mesosigmoid and descend- 
ing colon, separating the leaves of the mesenteries and advancing to ■within 1 cm. 
of such portion of the small intestine as could be visualized. The intestine appeared 
secondarily adherent to the mass. The surface of the tumor beneath the posterior 
abdominal peritoneum was extremely friable and vascular. It burst during the 
examination, profuse hemorrhage ensuing. Several areas were taken for biopsy 
purposes. A Mikulicz drain was inserted, the end of which was drawn through the 
abdominal incision which was sutured e.xcept for passage for the drain. 

The child recovered from this intervention, and, in order to give it the only 
possible chance, at first a radium pack was applied, Dec. 5, 192£), 10,000 nig. hours. 



Fig. 1. — 3. Schematic outline of extent of tumor. 


M\<*r lit'liis of r> by s nil., at a lUstaiuv of (> cm., witli a filler of 0.1 nim. of jilatimim 
and 1 mm. of load. Detwwn Dec. I.’!, tP'JO. and Dec. IS. lO^O, five Iiigh voltage -X-ray 
exposure.-i wore given througli the right ami left gluteal regions (100 per cent). The 
<hlld showed distinct improvement, the abdominal distention and mass subsidin'', 
li.'lwc n reh. S. licm. and March i;!. I'l.tO, ms treatments of high voltage x-rav were 
g.ien through tl.c nnt.Tior pehis, right and left gluteal regions, totaling 00 per cent 
crytln-ma dos,.. The unprnvcinent eontimied and therefore from Mav "T iRto to 
.lone r ,m:o, four more x-ray treatments were given. 00 per eeut ^rethmim' d’oso, 

hr. gh the an, enor abdomen, and -to per een, through the right and left glute.-d 
ti goms. I lie amowwt of x rav <'iven •o-cn..i:., . ,, bio.c.n 

Zs::! 

"IIP iiftiiiKiI anti lltroijglioiit (Jie m(en-oiini.r 
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time she has not oiilj- continued to be in perfect health, hut has shown 
normal growth and development. Now at tlie age of 17 years, eight and 
one-half years since the exploration, A. M. is a normal, liealthy, well- 
built young woman. She has menstruated four times, September, 1936, 
May, August, and October, 1937. The genital organs are normal and 



do not appear to have been permanently involuted by the large doses 
of radium and X-ray given. 

The specimen conskfs of a myxomatous connective tissue whicli sliow.-i 
in places oon.spiciious capilJaiy formations. In places there arc smooth 
muscle bundles within the myxomatoM.s tissue. Other areas consist of 
a very cellular fifjrobinstic tissue, the fibroblasts linving a large pale 
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time slie has not only continued to be in perfect health, but luis shown 
normal growth and development. Now at tlie age of 17 years, eigiit and 
one-half years since tlie exploration, A. M. is a normal, healthy, well- 
built young woman. She has menstruated four times, September, 1936, 
May, August, and October, 193/. The genital organs are normal and 



do not appear to have been permanently involuted by tlie large do.*^ 
of radium imd X-ray given. 

The specimen consists of a myxomatous connective tissue wliich sir 
in places con.spic'uous capillary formation.s. In places there arc .sm 
mu.scle bundles within the myxomatous tissue. Other areas cons 
a very cellular tihroblastie tissue, the fibroblasts having a large 
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umbilicus ou the right side, lower on the left. Both tltuiks percussed didl. There 
was no fluii wave. The inguinal glands were normal. There was a small lipoma 
in the right buttock. 

Pelvic examiiMtion: the uterus could not be differentiated from the mass which 
on the left readied down into the pelvis. The diagnosis was that of ovarian or 
uterine neoplasm, not malignant as Douglas' cul-de-sac appeared uninvolved. 

Operation, Nov. 20, 1936, private pavilion, the Mount Sinai Hospital. A loft 
paramedian suprapubie incision was made. An apparently cystic mass presented. 
Spread upon its anterior surface was a long horizontally pointing vermiform ap- 



Fis. -1.— Case i. Conditions ou openlni,' abdomen. Horizontal 
mesentcrioluni and mesentery of smalt intestine sep.iratc^t b> tta b 
ilxed horizontally: mesosigmold Invaded. 


pendi.v, its mesenteriolum separated and .spread on the surfaee of the tumor, 
tumor likewise liad soparateil the ine.~eutery of tlie terminal iliiini, rising iipwar 
behind the eeeum and useending eolnn. ( Kig. 1.) 

The appendix was first freed by inei.-ing its iiie.-erileriolum above and hetou, .md 
then removed. The j)Osterior peritoneal ineisiou was exteaded vertie:dl> doivmv.ir* 
from the point at wliieli the lip of the appen'ix laid lain. At this st.ige both 
ovaries and tniies were found normal, the iiti*ra.s enlarged by small lihroids to the 
size of a .-even week.s' jiregnaney. The po.~lerior iieritoneal inci.iion l oiiM not he 
exteuileil upward heeau-e tin; lived, traii...ver.'ely rmtaing ilium was eneoimtereil. 
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The factors used were kv. 200; filter 1 inni. copper 1 mm. aluminum; P-S-D. 50 
cm.; size of fields, 15 by 20 cm. 

Four fields were used; right and left lower quadrants and right and left buttocks. 
The right and left lumbar regions wer’e also treated. Left lower quadrant received, 
1,224 r. units*; right lower quadrant, 91S r. units; left buttock, 969 r. units; right 
buttock, 1,020 V. units; left lumbar, 1,020 r. units; and right lumbar, 2,100 r. units. 

The patient has been followed and has completely recovered, with a 
gain of ten pounds. She still wears an elastic stocking for the chronic 
bnt subsiding edema of the left leg. She occasionally receives progynon 
dihydroestradiol tablets to control the fiusbes following- x-ray steriliza- 



tidii. Ahduminal examinati<ui is uonnal. Pelvic ex-.nnination shows a 
small nterns. the fibroids having reeeded; noi-nial Douglas and adnexae. 

The pathologie report from Dr. Paul Klemperer, pathologist to the 
Mount .‘siiiai Hospital, in ab.straet is as follow.s; The specimen consists 
of two large ma.s.se.s. one 2;') by 12 by 5 cm., tile other 15 by 14 by 9 cm. 
with a small peduiieulated ma.ss 5 by 4 cm. (Fig. 7). The weight was 
■1 pounds, Tlie tumor was soft, almo.st lluetuuut, and encapsulated 
The eul surfaee was liomogenous, pale brown to i>ink, and gelatinous. 

Mieroseopie emuuimUion shows the tumor to be a fibrolipomvxo- 
sareouia The fat play.s a very small part in the entire ma.ss of* the 
tumor, being largely mieroseopie. (Pig. 8.) 

•r tiiili,-) Mua.fuml In .air. 
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(Figs, i and 5.) The lower pole of the growth was slowly developed, lirst from be- 
tween the layers of the sigmoid mesocolon, then from behind tlie readily mobilizwl 
cecum, always keeping the intestine in view, profiting by dissectablo layers. The 
growth was gradually pulled downward, vessels ligated as encountered, until its 
upper limit on the right side was finally reached (Fig. (3). Tlie lower 10 cm. of the 
right ureter were embedded in a gutter of the tumor opening toward the right. 
The ureter was preserved. The upper limits of this portion of the growth covered 
the lower pole of the right kidney and ran behind the transverse portion of the 
duodenum. By now inserting the hand intraperitoneally above tlie obstructing traus- 
' erse terminal iliac loop, it was discovered that another portion of tlie growth ex- 
tended upward behind the stomach toward the diaphragm. This lobe of the tumor 
was developed by the same method and through the same posterior peritoneal open- 
ing. Great caution in following cleavage planes and visualization of anatomic land- 
marks was observed. The inferior mesenteric vessels lay between tbe right and loft 
tumor masses, the left portion of which had likewise separated the layers of the 



Piir 7 — Case " Snecimen. Two large Hat masses joined by an lstlnnu.s sltuat^ 
over ^iie' division" of the aorta. Smaller pedunculated growth near tall of paiwici. 
and left crus of diaphragm, ft eight. -1 pounds. 


transverse mesocolon. A small outgrowth (Fig. 7) was removed in coatiimity witli 
tlie left lobe and was situated on the left crus of the diapliragm. . i i 

The resulting liiige retroperitoneal cavity (Fig. 0) was now carefully exp orei 
botli bv touch and as much us possible by vision. .Small portions of the growth 
wliicli had remained mllierent to tlie transverse part of the duodenum were 
by the scalpel. The retroperitoneal cavity showed the lower pole of the right Kidaej, 
the right ureter throughout its length until it entered the pelvic cavity, tlie ngli 
psoas muscle, the vena cava, aorta, c.\traperitoiicul portion of the diiodcmim lus wel 
as the tail of tlio jiaiicreas. The inferior mesenteric vessels were completely i.-ola e. 
for several inches. Tlio cavity appeared dry and therefore the posterior |sTitoiieiiiii 
WHS closed without 

The patient mado an uneventful ami almost afebrile reeovory until the 
when a phlebitis of the left tlevclopeil. From January to .^farch, 

William Jlarris the patient x-ray trwitments to the pelvic arnl lumbar ;;utti'r.-‘. 

Tim ilu>:»y;e Avaa ns follows: 





FRANK; PRIMARY RETKOPEBITOSEAL TUMORS 


571 


It follows that the majorit}' arc mesodermal in character. Of the 107 
eases from the literature, only the 20 neuromas and 10 teratomas may 
be considered of ectodermal derivation (28 per cent) . 

Site . — The tumors, sensu strictu, present behind the posterior layer 
of the peritoneum, lluring their development, they may raise any of 
tlie abdominal viscera away from the posterior abdominal wall and 
secondarily may e.xtend into the mesentery of the large and small 
intestine as well as downward, over, or alongside the promontory of the 
sacrum, into the pelvic eomiective tissues and sigmoid mesocolon. They 
have grown into the inguinal canal (Lnndblad”'"), Case 3, into the 
labium and buttock (Gough®^), and through the sacrosciatie foramen 
(Lundblad, Case 16) . 

Wlien these neoplasms attain large size, their point of origin no longer 
may be determinable, as they encroach upon and adhere to any of the 
intra-abdominal organs- — kidney, adrenal, duodenum, small intestine, 
colon, stomach, liver, and even gall bladder (Gebrnng, see JaeksoiC®). 

-Tumors of tlie size of a fist (Konig“) up to gigantic gi’owths 
weighing 63 German pounds (Wakleyer''®) and 69 avoirdupois pounds 
(Hirsch and Wells®®) are reported. In more recent times, such enormous 
proportions are les.s commonly observed although Gordon®- in 1925 
successfully removed a teratoma weighing 26 pounds; Harrington®’ in 
1934 removed a fihromyxolipoma of 47 pounds and Williams®®® in 1935, 
a liponiy.xosareoma of 51 pounds. 

Gross Characters.— 'The growths may be solid, cystic, or a combination 
of both, as the polycystic teratomas. Solid tumors, usually coarsely 
lobulated, are p.seudotluctuanf if lipomas, or myxosarcomas, firmer if 
filirous tissues predominate; in a few instances, bony (Davidovie®®) or 
calcareous tissues (Harrington®®) oi' hofli (Bode'®) have been encoun- 
tered. Even the malignant types, with the possible exception of roimd 
cell and fibrosarcomas, rarely show a markedly invasive tendency. The 
itiajorily remain cm-apsulatcd. Small outgrowtlis, however, either cou- 
nccted by slender iiodicles t)r eiiliivly detached, are of frequent oecur- 
rciu-e. Tlu'se small growths are readily overlooked and may account for 
reciUTCiiee .trier .■tpparettl ly complete operative removal. This applies 
particnlarlv to lijiomas, Lielu-rmann v. Wahlendorf.''® after removing 
it lipi'iiia Wfiiihiii;: 7,1)111) gni.. ilnring the fiiiiil revision of ffio uoiiiid bed. 
tlisctni icd itml i-omoxctl fift<>oti a<iditional simiH growtb.s. 


The color of these gn.wths varies between yellow (lipoma), grayish 
tnuxosareomai. white (filtroma). pinkish to red (.sarcoma 1. variegated 
iienttoimi). depetidiiig upon tlm tn-edoinimml tissues 
•n.e eysli.. tnmofs ar.> thin walled and. tteeor.ling to the ela.s.sificatmn 
oi ^ oyntban. • ,ons,sl oi .seroas. diylons. Jtydatid, .sanguineous dei- 
.T.stte s.-Hvot.,i,.s. The ela.ssifieafion given hv CormWv®® s 

.1 most Miiil 7 .’ K.. 1, * vuiiiiuitv IS 
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^ Case 3. There is a third case which I operated upon soiiietinic between 1U07 and 
VJ12, the full details of which cannot he found. The patient was a young woman 
m Iier twenties, who complained of marked loss of weight and slow increase in 
size of the abdomen. The preoperative diagnosis was that of an unusually large 
ovarian cyst. Upon opening the abdomen, the entire abdominal contents appeared 
to be lying upon a water bed several indies in thickness, with prominence of the 
widely separated leaves of the mesentery of the small intestine. The hand, when 
introduced up to the diaphragm, noted continuation of the tluctiiant mass to behind 
t!ie Iher. An avascular portion of the lower le.af of the separated mesentery was 
incised, a cleavage plane readily encountered. The cyst did not e.xtond downward 
beyond the promontory and was entirely separate from the normal female genitals. 
A trocar was introduced into the C 3 'st cavitj' and several gallons of a light brown 
fluid drained off. The cyst was then mobilized, purely bj' sense of touch. Very 
few vessels were encountered requiring ligation. After several feet of cj’st wall 
had been drawn out through the abdominal wound, the lowermost posterior portion 
was found firmlj’ adherent to the plainly visuidized mesenteric vessels and could 
not be separated from their trunk. Therefore the redundant portions of the cyst 
were resected, the cj-st edge sutured to the skin edge, and the residual cavitj' packed 
with a Mikulicz drain. The sinus closed in the course of some weeks. 

This patient was followed for more than six yciirs and remained in 
perfect health. She was then lost sight of. The cyst wall consisted 
of a fibrous layer lined with a single layer of low endotlielinm. 


DISCUSSION 

The literature of retroperitoneal growths not ttrising from ttny of the 
abdominal viscera has been collected by Steele, 1!100,““ Lielicrmann v. 
Wahlendorf, 1921,"= zVndrews, 1923," Schmid, 1923,“' as well us in several 
abstract reports from the Mayo Clinic, 1924-1932. (These, liowever, 
consist mainly of mesenteric tumors.) Judd and Larson*'' include 
tumors of the renal capsule, undesccudcd testis, pancreas, and Icidney 
(13 of 46 cases). 

The repetitions and overlapping of these various articles are .so con- 
fusing as to nullify any attempt at complete statistical prc.sentalion. A 
search of the literature between 1925 and 1936 shows 107 additional 
cases, excluding piu’cly mesenteric and omental growths, as well fus tho.se 
specifically mentioned as arising from residual urogenital embryonic 
rests (Ilansmann and Budd"*’). 

The older literature appears to begin with r.ohstein,"* who m ISb.) 
gave an accurate description of retroperitoneal growths including theii 
gross characters and location. Virchow'-*' in his acsdiinihlc, 1856, hlcc- 
wise mentions these growths. Gurlt== among 894 .sarcomas (total cases. 
16,637) found only 1 retroperitoneal growth, while Judd*-' in his recent 
statistics from the iMayo Clinic, found 25 mesenteric tumors in among 
S20.000 eases. RasimisseiU-* noted 9 retroperitoneal tumors in 42.0(10 
lialicnls. Tlie older literature is referred to in detail by .Steele.-'* 

Oriiiiti . — The tumors in question have in common their derivation 
fnmi retroperitoneal tissues, ineliuling fat, areolar connective tissue, 
fasciae. lympli glands, Ij-inpliaties, and .sympathetic nervous structures. 
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43 per cent showed metastases. Andrews® reports metastases in 33 per 
cent in the eases reported to 1923, oeeurring in liver, lungs, lymph 
glands, etc. Nikolski"- (as noted in abstract) in 115 eases likewise 
noticed 33 per cent metastases. This is in marked contrast to the 107 
eases which I report in which metastases were noted in only 4, 8.7 per 
cent, and of sarcomas, at the most, in 13.2 per cent. 

Clinical Symptoms . — Small growths usually are discovered by acci- 
dent either by the patient or by the examining physician. More usually, 
a slow, progressive enlargement of the abdomen is noted by the patient 
who eventually seeks medical advice. Vague digestive disturbances, 
such as anorexia, eructations, heartburn, colicky pains, and constipation, 
are complained of. Steele®'* found edema, especially of the lower ex- 
tremities, neuralgic pains, and, in one case, femoral phlebitis. A pro- 
gressive loss of weight and strength appears the universal rule. In 
rare instances acute abdominal symptoms have developed due to intra- 
peritoneal rupture, peritonitis, or hemorrhage. 

IIesse®®‘‘ has described a difference in surface temperature of the two 
lower extremities as a sign of retroperitoneal growths due to pressure on 
the abdominal sympathetic nerves. At first the surfaces’ temperature 
of the limb on the side of the lesion is diminished (stimulation of lumbar 
sympathetic). Later the temperature is increased as the pressure on 
the nerves decreases their conductivity. During the stage of decreased 
temperature, the pilomotor and sweat reflexes are increased (Zaiceva,^'”’ 
Vinogradov'’®). 

Ileus (Burger and Osborne'®), pyonephrosis due to pressure on the 
ureter, intraperitoneal liemorrhagc (Dunet®'), and rupture into the 
stomach (autopsy finding, Dahl") are on record. 

2'crmination . — If unoperated, and this is best noted in the older 
literature, a slowly progressive enlargement of the abdomen eventually 
leads to dcatli from compression of the lungs by the elevation of the 
diaphragm, compre.ssions of the intestine, kidneys, and ureters (case of 
Jaek.son,” 1889). Steele'-"' reports two .sarcomas of which one had per- 
forated into the peritoneal cavity, one into the stomach. Dahl" like- 
wise reports a ease of gastric invasion. 


Du/f/aosi.';.— Diagnosis will always prove difficult. Small growths are 
regularly considered of ovarian, uterine, liopatic, intestinal, or renal 
origin, depending upon their location, mobility, and the sex of the 
'Mas-, with the aid of gastrointestinal it-ray and pvclo-ranliv 

..■nal and nttettnal g.wHe. ,„ay i„ i,,o ' " ” • 

™. |.teoperal,vcl,v. However, many of the.se growths, as ean be seen 

>'»• -.t -It- diagnostic ai.,: l",.™ - 
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blood cysts. Tlie cysts consist of a fibrous wall witli fiat endothelial 
lining or devoid of a lining endothelium. Tlie iluid content may be 
clear, sanguineous or fatty (dermoid). 

Combination of solid and cystic ijortions result either from fluidifica- 
tion of parts of solid tumors such as lipomas, myxomas or sarcomas or 
are found in true enibr 3 'omas which contain solid tissue, honej’combed 
by cysts. 

Microscopic characteristics require no detailed description. The fol- 
lowing sumraaiy of findings in eases submitted to microscopic inves- 
tigation is taken from Licbermann v. Wahlendorf,'’^ in 153 cases in 
which mici’oseopic examination had been performed: 


Pure lipom.a 


70 cases 45.7% 

Mixed tumor 


S3 cases 54.0% 

Fibrolipoma 

sn 


My.voma 

10 1 

02 cases 40.5% 

Pibromj'xolipoma 

isj 


Sarcoma 


21 ca.ses 13.S% 

Aly-NO-sarcoma 

13 


Fibroliposarcoma 

5 


Liposarcoma 

o 

o 



SUMM.VRY OF C.VSE REPORTS I.V TAlil.E I 

Of the 107 cases which I have collected from the literiiture between 


1925 and 1936, there 

■were : 



Fibroma 

s 

Sarcoma 

;is 

Lipoma 

12 

Keurogenic 

20 

Myxoma 

11 

Teratoma 

10 



Cy.sts 

S 


107 eases collectcil 
S autopsy reports 
9S operated 
1 not operated 
IS [)Ostoperative deatlis 
IS.4% mortality: 

29 eases were followed up: 

Well -Hi luo- ^ 

IVell 0 mo. I 

Well 1 yr. ■* 

Well IVi to 2 yr. '• 

Well 2 to yr. •' 

IVell 3 to 5 yr. t 

Well a to 10 yr. 2 

Well 10 to 1.5 yr. 7, 

Well !o to n; yr. 2 

Mctastdscs are le.s.s eommoii than local rcciirreiiee.s. in tlie older bt- 
crature Wakleyer'’ de.serilied a lipomy.xoma with .small .sammiatous 
norliiles in the liver and lunvs. Of the -l-t sarcoinu-s eollcctid h.v Htccle, 
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1 

RESULT 

■WEIGHT 1 


ji 

tecovered 4 

,750 gm. 

Bladder twice injured; no follow-up 

I 

teeovered ! 

0 by 16 by 12 cm. 



- 

- 

In 3 divisions 

I 

lecoyeved 

LI by 8 by 7 cm. 

intestinal resection 

] 

Recovered 

1.2 kg. 

Resected tranverse colon; well 2 yr. postoper- 


Recovered 

161/’ lb. 

atively 

Later pleuroabdominal fistula ; 2 inon. conva- 


iecovered 


lescence 

Well 14 yr. postoperatively 

1 

^ecovered 

_ 

Well 15 yr. postoperatively 


Recovered 

Large 

iSfeplirectomj' 


iecovered 

- 

Died 7 yr. after second operation from recur- 


Recovered 

635 gm. 

rence 


Recovered 

S by 5 by 5 I/G cm. 

Extension into femoral canal 


Recovered 


Extension into inguinal canal 


Recovered 

31 /’ kg. 

Well 3 yr, postoperatively 


Recovered 

221/. lb. 

Ureter in tumor; nephrectomy 


Recovered 

850 gm. 

Adherent to lower pole right kidney 


Recovered 

250 gm. 

Like actively proliferative bone marrow 


Recovered 

- 

Operations for 2 recurrences in 5 yr. 


Recovered 


Given x-ray ; died 


Recovered 

6,150 gm. 

Previous exploratory lap. 2 yr. ante 

and 

Recovered 

10 lb. 

Intra-abdominal untouched; excised labial and 


Recovered 

Recovered 

2,900 gm. 

25 lb. 

buttock 

( 

vtory 

Died 0 \vU. 

25 lb. 

Adlierent stomach, colon, tumor ruptured (aspi- 

Recovered 

9 kg.; kg. 

ration !1 

.Hive 6 vr. after last operation 

r 

Recovered 

ilO by S cm. 

; Well 2Vi yr. po.stoperativcly 



ilOlO gm. 

3 operations; infiltrating muscle at last oper.ation 


IL^roveroil 

jl,.'>00 gin. 

*47 lb. 

With valeifieation and necrosi.s 


1 tlay 4,100 gjn. 

1 Adliereiit ^0 postgastric wall 


1 jiost opera 


i 


( tiv<4y 
jK^’fovered 

jlO kg. 

t 

1 


lJt><*overe<l 

! « 

' Died yr. po.stopcrativolv 


Ue<-(ivi>red 

Pliild 's liead 

Well Ibl yr. postoperatively 

oratory 'Bccovorod 

; 

Ra. needles, well 1 vr. later 


, _ 


Prom retroiluodentil nodes 



’ 

Deep .\ ray po.stopetatively ; well 1 vr. later 
■ .Sigmoid injured, “ Vorlagerung" 


K<*«*ovore4 




- 

Dieil !t mo. postopenitivelv with nieta.-ta.sis 


h‘4’ro\i*rt*«i 

I.ar;^o 

j AilVe* 11 yr, po.stoporativelv 

t. 


“ 

, 1 lit. hi. in all,!,, i,ij. died 6 mo. po.st- 

1 . 

10 


, operatively ‘ 


day .4 jio 





dv 

) 

I’- 


Oicti 2 yr. Iio>tuiK'r:itiveIv 
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SURGERY 


TAiiU 


AGE 

SEX 

DUUATIOX 

SITE 

37 

ii 

- 

Ahd. retruiieritur.ial 

21 

F 

- 

.Vbil. rctro|icritor.i'nl 


- 

- 

Ahd. rctroiK’ritoi'.val 




tiud traus. mosu. 

23 

F 

I'/j yr. 

Retroporituncal 




me.^eJitcric 

10 

F 

Months 

Retroperitoneal 




mesueuloa 

31 

Jt 

5 yr. 

Retroperitoneal 

45 

F 


Retropevilonoat 

20 

F 

- 

Retroperitoneal 

02 

F 

5 ino. 

Retroeolie left renal 

51 


- 

Retroeolic 

() 

F 


Perirenal 

()1 

11 

- 

Right iliac feiwira! 

52 

11 

O vr. 

Iliac inguinal 

03 

I' 


- 

10 

11 

7 nu). 

Right retroeolie 

o() 

F 

12 yr. 

Perirenal 

01 

F 


Retroperitnneal 

42 

F 


Perirenal 

51 

F 

_ 

Siibhepatic 

51 

F 

F 

- 2 vr, 1 

Perirenal 

.'>5 

|12 yr. 

Ahd. vith-ar, glnleal 

39 

F 

3 nio. 

Retroperitoneal r 




pelvic 

50 

M 

ju) yr. 

Mc.seirtery 

05 

11 ! 

' 3',<. yr. 

Retroperitoneal 

40 

F 

1 

Retroiicritmieal 

20 

11 


Upirer left retro- 
peritonerd 

51 

11 

7 yr. 

I.eft dank 

lis 

11 

17 vr. 

Retroperitoneal 

u.s 

F 

1 yr. 


17 

F 

1 yr. 

- 




Jt.druperitoneal 

01 

17 

F 

I*'' 

Months 

Perirenal 

Retroeeeal 



Retrodirodenal 

lU 

11 


Ib-truc'-fal JH*'* 

11 

F 

1 mo. 



mold 

fil 1 

4S ) 

F 

F 

1 vr. 

I’criri'bJd 

Pro.'^ai'rjd ^ 

rr. 



Retroe.-nil .’.nd i 

I 


i 

ri'nal 

30 i 

11 ! 

■1 mo. ; 

Retrweilie 


YEAR 


TYPE 


1920 
192S 
1929 

1932 

1933 
1931 
1935 

1920 

1929 

1931 

1931 

1932 

1932 

1933 

1933 
1932 

1931 
1920 
1927 

1930 

1932 
1932 

1932 

1932 

1933 

1931 
1931 

1931 

1929 

1932 
1932 
19;i2 
1931 
1920 

1931 - 

1932 Spiniilt! I'ell 
rrel:m"iix;t:itic 
I wiii;oin:t 
ITelungiecfiitic 

I .'•ari'.ijiiiu 


Fibroma 

Fibromyoma 

Fibroma 

Fibroma 

Fibroma 

Fibroma 

Fibroma 

Fibroma 

Lipoma 

Lipoma 

Lipoma 

Lipoma 

Lipoma 

Lipofibroma 

Lipoma 

Lipoma 

Lipoma 

Lipofibroma 

Lipofibroma 

Lipomyxoma 

^lyxoma 

Fibromyxoma 

Fibromyxoma 

Lipomyxoma 

Lipofibromyxoma 

Myxoleiomyoma 

Fibromyxolipoma 

Pibromyxolipoma 

Fibromyxoma 


Fibromyxolipoma 

Sarcoma 

Sarcoma 

Sarcoma 

Sarcoma 

Sarcoma 

Fibrosarcoma 


AUTHOR'* 


Uannheisser 

Kreiner 

Kanjan and Krivo- 
borskaja 

XIII Eankin and 
llajor 

Bader 

Wolfer 

V Rasmussen 

VI Rasmussen 
I Pritzi 
Ilosemaun 

French 

[I Burger and 
Osborne 
III Lundblad 
n Lundblad 
Bettman and Serby 
Pemberton and 
^IcCaughan 
Blaisdell 
Quenu 
De Renzi 
Krogius 
Gough 

Lind 

XIV Rankin and 
Ifajor 

Wcclislcr 

1. Lundblad 
Xordland 

Riche et al. 

Harrington 
I Phillips 


Pemberton and IVhil- 
lock 
Gnleke 
iDuroselle 
Xewtou 
'Di.Hee 

Walters and PriestUjy 
rr Pritzi 


■'piiiillo cell riurconii! II Lepoiitrc 

>1 \rr T ...wII.Imi 


1 


VI litnidblad 

IV I.undblad 

V Liinflhlad 
Vff 


I 


} 


or, 


•WliL’P* riior*: 
tho ruunb* r 


(iiiin oil’-' ca;v»2 l by tiic 

f Ihi* In tli*‘ 

rM»v ; ur.'i'L 


F i Years ' lletroiieritum'''] 








575 


frank; primary retroperitoneal tumors 


0P£R. 


RESULT 


■WEIGHT 


I.:.,.. 


Itii'.l 10 
.hiys iiii.o 
m ^•r;lt Aviy 


Lap.f K( 

^covered 4, 

750 gm. 1 

Lap. S' 

Lap. 

ccovered K 

) by 16 by 13 cm. 

In 

Lap. E 

ceovered 1 

1 by S by 7 cm. In 

Lap. B 

Iccovered 4 

.2 kg. 

a 

Lap. I 

tecovered 1 

-OVe lb- 

Lap. I 

lecovered 1 

M 

Lap, ] 

tecovered 


Lap. ] 

Secovered 

Large ^ 

2 op.t ] 

Recovered 

r 

Op. 

Recovered 

635 gm. 

Lap. 

Recovered j 

S by 5 by ot /2 cm. I 

Lap. 

Recovered 

J 

Op. 

Recovered 

bva kg. ;; 

Op. 

Recovered 

22 V 2 lb. \ 1 

Lap. 

Recovered 

jSoO gm. 

Op. 

Recovered 

250 gm. 

o op. 

Recovered 

- 

Lap. 

Recovered 

- 

Lumbar 

Recovered 

6,150 gm. 

Labial and 

Recovered 

10 lb. 

buttock 

Lap, 

Recovered 

12,000 gm. 

Lap. 

Recovered 

25 lb. 

E-vplorator 

y lOied (1 wk. 

25 lb. 

5 op. 

1 Recovered 

9 kg.; 7 -i(. kg. 

Lumbar 

Recovered 

| 1(5 l,v t«m. 

0 op. 


116 10 gm. 


|I.;l(lO gm. 

Lap. 

T,ap. 

' IT 

Diod 1 day .1,11)0 

postoper 
1 tivelv 

a- 


Op. 

jlUvovored K]*- 

I.ap. 

On. 

Roeovered ” , 

Rccovere 

<1 (*lnldV 

Exploratory Iti-eoveri 

•d 

Antop.sy 

; 

5 

Lap. 


Lap. 

Ri'ciivered 

Ojv. 


ed 

U:ip. 

l.aruo 

Lap. 

Kfr«»v«‘rt*d 


Estension into femoral canal 


L.IKC aenvuiy - _ 

Operations for 2 recurrences in o yr. 

Given x-ray ; died 

Previous exploratory lap. 2 yr. ante 
Intra-abdominal untouched; excised labial and 
buttock 


i Adherent stomacli, colon, tumor ruptured (aspi- 
ration!) 

1 Alive I! yr. after last operation 
j Well 2t/i yr. postoperatively 

;! operations; infiltrating muscle at la.st operation 

With calcification and necrosis 
Adherent to postf;astrie nail 


, Died -'ti yr. iio.stoperatively 
■ Well 7’,'i yr. po.stoperatively 
i Ra. needles, well 1 yr. later 
1 Eroiu retrodaodeii.al nodes 
iDoep x-ray po.stopeiatively ; well 1 yr. later 
Sieaioid injured, “ Vorlagorang” 

; Dii-d !• mo. posluporatively with metasla.--i.s 
1 Alive 11 yr. iio.stoperatively 

I 1 lit. Id. in abd.. diiod. inj. died (i mo. po.st- 
. operatively 


' Died 2 yr. po.stoper.itively 
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SURGERY 




t. 


YEAR 

TYPE 

AUTHOR* 

AGE 

SEX 

DUUATI0^ 

SITE 

1926 

1928 

1929 

Fibroma 

Pibromyoraa 

Fibroma 

Daunheisser 

Kreiner 

Kanjau ami Krivo- 
borskaja 

37 

21 

M 

P 

- 

Abd. rctro]icritcrc.ii 
Abd. retroporitoccJ 
•Abd. rclruiiciitucic! 
and traus. meso. 

1932 

Fibroma 

XIII Eankiii and 

23 

P 

Ill- vr. 

Ectroporitoncal 

1933 

Fibroma 

Major 





Bader 

10 

P 

Muntlis 

Ectropcritoiioal 

193-1 

Fibroma 






Wolfer 

31 

il 

5 vr. 

KcU'operiluueal 

1935 

Fibroma 

V Easmussen 

-15 

P 


Ectroperiloiiral 

1926 

Fibroma 

\'I Basmusseu 

20 

F 

— 

Kctropcriloncal 

Lipoma 

I Pritzi 

62 

P 

5 nil). 

Rotrocolir. lot't inuil 

1929 

Lipoma 

TIoseraaun 

51 

M 

- 

Ectruculie 

1931 

Lipoma 

Preach 

6 

P 


Perirenal 

1931 

Lipoma 

II Burger and 

61 

M 


Riglvt iliac iVmor.iI 



Osborne 





1932 

Lipoma 

III Luudblad 

52 

M 


Iliac inguinal 


Lipofibroma 

n Luudblad 

(13 

P 



1932 

Lipoma 

Bettmaii and Serbv 

40 

M 


Kiglit rctrocolic 

1933 

Lipoma 

Pombortoii and 

36 

P 

12 vr. 

IVrirciial 



iMcCaughau 





1933 

Lipoma 

Blaisdell 

61 



llctropcriloiii'al 

1032 

LipoGbroma 

Qiwim 

12 

P 


Pi-rirc-ual 

1931 

Lipofibroma 

'Da Eenzi 

51 

P 


Sablicjjatic 

1926 

Lipomyxoma 

Krogius 

51 

P 

2 vr. + 

Perirenal 

1927 

Myxoma 

Gough 

55 

P 

12 yr. 

Alul. vulvar, glittial 

1030 

Fibromyxoma 

Lind 

39 

P 

5 mo. 

lletroiierituneal r 
pelvic 

1932 

Fibromvxomii 

XIV Eaukiii and 

50 

M 

JO vr. 

3Ii'.'ieuli‘ry 



Major 




1932 

Lipomyxoma 

IVechslcr 

(>5 

M 

311 yi-. 

lii-lroperitiaieal 

1932 

Lipofibromyxoma 

1 

I. Luudblad ] 

•16 

P 

> 

Eetroperit lineal 

1932 

Myxoleiomyoma 

Xordlaud ] 

26 

M 


Upper left rdu-- 
peritoneal 

1933 

Pibromyxolipoma 

Eiche ct al. 1 

31 

.M 

7 yr. 

Left liiiiik 

1931 

Fibromyxolipoma 

Ilarringtoa 

2S 

.M 

7 yr. 

(e(ro[i<'ritiuu';il 

1931 

Pibromyxoma 

I Phillips 

6;! j 

1 

i 

■i yr. ( 

fostrohopatii 

1931 

Pibromyxolipoma 

Pomborton aiul Wlut- 

I 

17 1 

P j 

1 yr. j 

- 


lock 

I 

1 



1929 

Sarcoma 

Ouloko 

- ; 

- • 


1932 

Sarcoma 

Durosollo 1 

<i4 

P ' 

i 1 

•oriroiiai 

1932 

Sjirconi.T 

Xmvton 1 

1' i 

F Montlis Rftrt'oooai 

19;12 

Siirconui 

Didioe 

- I 

1 

- IJi-rrci'niDOoiiiu 

i Jiio. * ifi'friii't'i'a! .'Im' 

1931 

Sarcoma 

Walters and Priostlov 

13 ' 

31 ! 

1926 

Fibrosarcoma 

II Pritzi 

n 

p 

1931 

SpiiuRu coll :^arronjf) 

[I Lcpoiitrc 

61 

F 

' 1 

eriii'iial 

1932 

Spirblle coll 

\’I Luudblad 1 

■l'< 1 

I-' 

1 yr. 1 ^ ^ . 


rol:iii;»icct:itic 

IV Lumlbla.I [ 

«)5 1 

P ' 

li 



sarcoma 




/no. I* 

ronai 

i 

roIanj»iechit>c 

1' Luudblad 


M 



j-arcoiua 







t Lyml)ho^;lrc^ml:l iVff Ijiiwllfliitl Cut ' I-’ ' VcarM 

*\VI*cro nioif than <»»■.' ca.'Xj \%ai» roiMjrU'tl l>y IJii: ^anJ♦• the Ilutnau ruiiiwriN 

» thv nuriibtir <tf th«‘ iij iht.- urtfci*- qirort <i 
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— Co.n't’d 


OPEIt. 

RESULT 

TOIGHT 

- 

lap. I 

)ied 1 day L 

postopera- 

tively 

targe 

" 

Lap. I 

tecovered 8 

om. diameter ' 

WeU 4 yr. postoperatively 

Op. 

? 1 

kg. 

1930, fibroma removed; nepbreotomy 

Lap. I 

lied 1 day 

postopera- 

tively 


Adherent to intestine 

Op. I 

tecovered I 

luge 

Nephrectomy 

Op. I 

)ied !1 

130 gm. 

No metastases 

Autopsy 

— 

— 

From retroperitoneal lymph glands 

Autopsy 


— 

Had ulcerated into stomach 

Autopsy 



Advanced retroperitoneal sarcomas 

Op. ] 

3ied 

- 

Died of shock 

Exploratory 

»- 1 

Size fist 

Biopsy 

Autopsy 



Metastasis lungs and lymph nodes 

Lap. ] 

Recovered 

- 

Vena cava torn and sutured; in 0 months, 
metastasis 

Lap. 



Nephrectomy 

Not op. 

— 

.... 

Inoperable 

E.xploratory 

Died 3 wb. 

22 lb. 

Obstruction 3 weeks postoperatively from retro- 

Lumbar 

Died 5 vvk. 


secoiul op. 

postopera- 

tively 


peritoneal invagination and intussusception by 
recurrence 

Lap. 

Recovered 

3,300 gm. 

Well 2% nion. postoperatively 

Lap. 

Recovered 

15 cm. diameter 

Given x-ray; well IVi yi- postoperatively 

Op. 

Recovered 

Size fist 

Lttp. 

Recovered 

Man’s bead 

Adherent to liver, cava, kidney vessels; well 
yr. later 

Op. 

Died weeks 
postopera- 
tively 



Op. 

Died 

- 


Lumbar 

Recovered 

1,300 gm. 

Nephrectomy (pyonephrosis) ; no follow-up 

Lumbar 

Recovered 

345 gm. 

Secoiul op. 

Died 3 mo 


First operation removed large and -1 small tumors 

lunibur 

2iid p.o. 


•Second operation !> ino. later with uophrectomv 

•t op. 

Recovered 

.51 111. 

One e.xploratory, biopsy, lipoma; 2.2 yr. later, 
51 lb. with nephrectomy sarcoma; 3.5 yr. 
later, peritoneal infiltration; 4.3 yr. Inter, ex- 
ploratory 

l.aji. 

Died 


Reetiiin torn, peritonitis 

Lap. 

- 

- 

Solid, only partial removal 

I.ap. 

Recovered 

'.I by 1 1 ei!i. 

; Right ureter anterior to mass 

Lap. 

Recovered 

Man’s beml 

|5Vell 2VA yr. postopcrativelv 

.\utopsy 

- 

- 

1 Contained aLo bone and ca'rtilneo 

Op. 

Difil ;i (lai 
j jio.stopera 

1 tivclv 

r-s Large 

1 - " 

1 

Lumbar 

jlteeoveroil 

' 

i Well 1 yr. postopcrativelv 

Lvpliiratiir 

y !l{l•l’(JVl>red 

1 

i ■’'‘■'■•D'; "ell 2 'A: yr. postoperativelv 


l-i.,.. 

I.a,.- 

I..-.,' 


Hfi’oM'rOrl 

IJt'fovoriMl 


j-0 i’m. tVminctor 


|Cy>lio 


^ell 2 yr, postoporativcly 
1 WoU i yr. pc.slopcratively 
' rnjurt'.l Iiretlini :iiul prostate; well i yr, post- 
operatively ■' ^ 

So folJoiv-up 

Well a yr. postopcrativelv 



I TYPE 1 ATJTUOK* 

IPolymorpli. & lymph IVIH Lundblad 


1933 Spindle cell sarcoma Eliason and Eergusoii 
1933 Fibrosarcoma Judd and Larson 

1933 Fibrosarcoma Arenas 


1933 Fibrosarcoma 

1934 Spindle cell 
1934 Spindle cell 
1934 Fibrosarcoma 
1934 Lymphosarcoma 


MacLeod 

Suzuki 

Craciun et al. 
I Dalil 
Irwin 


Bound cell sarcoma I Burger and Osborne 


1932 Lymphosarcoma 
1932 Angiosarcoma 
1929 Polymorphous 


Leiomyosarcoma 
1931 Myxosarcoma 


1925 Fibromyxosarcoma 
1925 Fibromyxosarcoma 
1928 Fibromyxosarcoma 
Fibromyxosarcoma 

1928 Myochondro- 

osteofibrosarconia 

Fibromyosarcoma 
1931 Myxosarcoma 
1931 Fibromyosarcoma 

1934 Liposarcoma 

1935 Lipomyxosarcoma 


Castellano et al. 

Beitzke 

Nikolski 

Nikolski 
Nikolski 
IV Phillips 
III Burger and 
Osborne 

Tammanu 

Loichnor 

I Kreiner 
III Kreiner 

II Davidovic 


I Davidovic 
Kitaniura 
Bango 
I Lopoutre 

IVilliains 


SEX 

DURATION 

SITK 

F 

1 1110. 

Retrocolic 

F 

S 1110. 

Transverse mcMVch; 

M 

2 yr. 

Perirenal 

p 

7 ino. 

Perirenal 

M 

l> im>. 

Perirenal 

M 

(> 1110. 

Retroperitoneal 

:m 

i - 

Retroperitoneal 

F 

“ 

Retroperitoneal 

P 

1 ino. ? 


M 

2 mo. 

Upper right relro- 


.M 

M 2 vr. 

F 

F 4 vr. 


iinuuenai 

Betroduodoiial 

Betropcritondil 

Eetropcritoncal 

Betropcritoneal 

Hetroiieritoiieal 

Perirenal 

Betrooeeal 

Eetropcritoni’.'il 
Rotroduodcnal 
Retrocolic 
Gastrocolic atal 
rctrodtimlcaiil 


Betropi'ritDiical 

Perirenal 

Perirenal 

Perirenal 


1925 Neuroma 
1927 Ganglion-neuro- 
fibroma 

1929 Neurinoma 


Ivrumbein 

Neumann 


1929 Ganglion neuroma Gulekc 
1921 Gliosarconia Bode 

19.'! 1 Ganglioneuroma McFarland 


1!).'!2 Ganglionenroma llortolmiiec et al. 
1932 Neurogenic sarcoma Adair 

1932 Fibroneurinom.a lA Lundblad 
Fibroneurinoma N Lundblad 
Neuroma ganglinarc NI I.undidad 

1933 Sympatliicoblasloma Fel.-* 

1933 1 .''■cluvaimom.a Frank 


19 

M 

1 - 

perirectal 

14 

F 1 


Retroperitone 




pelvic 

28 

.M 

- ' 

Cava and sae 


1 


joint 

S M 

fetii.s ' 



12 

1 

F 


Lap. 

59 

K I 

- 

(it'f 

13 

M 

- 

Pelvic 

41 ■’ 

F 

I vr. 

Retro peritnae: 

52 

F 


Retroperilonei 

HU 

■'f i 

7 iioi. 1 

Pelvic 


r 

- 

- 


F ! 

7 yr. 

Retropelvie 



FRANK; PRIMARY RETROPERITONEAL TUMORS 


577 


— Coxt’d 


—H 


WEIGHT 


Lap. 

Died 1 day 
postopera- 
tively 

Large 


Lap, 

Recovered 

8 cm. diameter 

Well 4 yr. postoperatively 

Op. 

? 

1 kg. 

1930, fibroma removed; nephrectomy 

Lap. 

Died 1 day 
postopera- 
tively 


Adherent to intestine 

Op. 

Recovered 

Huge 

Nephrectomy 

Op. 

Died 

930 gni. 

No metastases 

Autopsy 



From retroperitoneal lymph glands 

Autopsy 



Had ulcerated into stomach 

Autopsy 

— 


Advanced retroperitoneal sarcomas 

Op. 

Died 

- 

Died of shock 


E.xploratory 

f 

lize fist 

Autopsy 

— 


Lap. 

Recovered 

- 

Lap, 


_ 

Not op. 



Exploratory 

Died 3 wk. 

>2 lb. 

Lumbar 

Died a wk. 


.second op. 

1.3; 

postopera- 

tively 

Recovered 

3,300 gm. 

Recovered 

15 om. diameter 

Op. 

Recovered 

Size fist 

Lap. 

Recovered 

Man’s head 

Op. 

Died weeks 


Op. 

postopera- 

tively 

Died 



Recovered 

4,300 gm. 

Lumbar 

Recovered 

345 gm. 

Second op. 

Died 3 mo. 


lumbar 
■t op. 

2)ul p.o. 
Recovered 

.->1 lb. 

Lap. 

Died 


Lap. 

- 


Lap. 

1 

1 Recovered 

!) by J 1 cm. 

Lap. 

hloi'overod 

Miia*s liYiul 

Autop.sy 

1 

1 

Op. 

joied a day 

s Large 

Lumbar 

; j)o.sto|K>rii- 
1 tively 
jUofov\‘ro<] 

V ;lhvoY»‘rod 

1 

1 

K\i»b>r:»tor 

e. 

Lap, 

lltM'nVorj’d 

j 

Lap. 

Rcciivercd 

“ 

I.ap. 


i'.’it I'm. diameter 

Lap, 

IN'covorod 

I 

Ic.p 

Ibvi.iire.! 

iCy.-tic 


Biopsy 

Metastasis lang-s and Jynipli nodes 
A'^ena cava torn and sutured; in 6 montlis, 
metastasis 
Nephrectomy 
Inoperable 

Obstruction 5 weeks postoperatively from xetro- 
I peritoneal invagination and intussusception by 
recurrence 

Well 2% mon. postoperatively 

Given x-ray; well Hi yr. postoperatively 
Adherent to liver, cava, kidney vessels; well IVi 
yr. later 


Nephrectomy (pyonephrosis) ; no follow-up 
First operation removed large and I small tumors 
Second operation S> mo. later with nephrectomy 
One exploratory, biopsy, lipoma; 2.2 yr. later, 
51 lb. with nephrectomy sarcoma; 3.5 yr. 
later, peritoneal infiltration; 4.3 yr. later, ex- 
ploratory 

Rectum torn, peritonitis 
' .Solid, only partial removal 

Right ureter anterior to mass 

Well 2 V!. yr. postoperatively 
Contained abo bone and cartilage 


^ Well 1 yr, postoperatively 

i uT-o’ P«-^toperativelv 
I wdl - yr, postoperafjvclv 

I Well 1 yr. po.stoperntively 

I opemt'iveb-'''™ P“^‘- 

j No follow-up 
AVell 5 vr. voi 


postoperatively 
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SUKGEKY 


TAliU ‘ 


YEAR 

TYPE 1 

I AUTHOR’' 

AGE 

1 KKX 

• DURATION 

SITE 

1933 

Ganglioneuroma ] 

jSehlcifstein 

1.S 

F 

- 

lietroperitmu'al 

1931 

Sympatliicoblastoma 

Garofalo 

3 

- 

~ 

Ferireind 

1934 

SympatMcoblastoma 

Mosto and Eeliegaray 

(i 

M 

It vr. 

lietroperitoUKil 

1935 

Xeurogenie sarcoma 

Smith and Armstrong 

31 

M 

- 

Kotroperitoueal 

]93{i 

.Sympatliicoblastoma 

Wendel 

U 

F 


Lnnibur 

1930 

ycurinoina 

I A''inogradov 

3S 

F 


liet loduodciiid 


Xcurinonia j 

I Vinogradov 

25 

F 

■t yr. 

I’evireiud 

1925 

Teratoma 

Gordon 

50 

F 

W nio. 

lietro])eiitoiU'al 

1931 

Teratoma 

Usaudizaga and 

2S 

F 

- 

- 



llavor ' 





1932 

[Teratoma 

XIV Lundldad 

4 

F 

- ! 

“ 


1 Teratoma 

XV Lundblad i 

4 

F 

- ! 

Lumbar 


[Teratoma 

XAH Lundblad ! 

25 

F 

— 

I'olviabdouiiiial 

1932 

Teratoma j 

Froboosc 

Vr 

F 

1 yr. 

Uetroperiluneal 

1934 

Teratoma 

IVatanabe ! 

1 O 

M 

- 

Hetroperitoiu’iil 

1934 

Cliorionepitholioma 

Feuster | 

27 

■"J 

1 yr. 

I.nmbar 

lietrogastrie 

1935 

Teratoma 

I.andivar and | 

45 


1 o nu>. 

1935 

Teratoma 

Iparragnirro | 

Xieholsoii 1 

7M 

1 

F 1 

! 

5 luo. 

Hetroperituneal 

Hetroperitoueal 

tietroeiilie. 

Ketroeccal 

Ferireind 

1930 

Lymph cyst ^ 

Lvmphangioma 1 

Durst 

- 

- 

- 

1931 

Burlmneddin i 

40 

M 

3 yr. j 

1931 

Sanguineous cyst 

Shands j 

49 

F 

1 

1934 

Lvmpliangioma 

Kretschmer and j 

59 

F 

- i 

1935 

1 

Hemiuigio- 

Ilibbs 1 

Steiuert i 

33 

F 

_ j 

Hepatic ihicvleunl 


endothelioma 





Uotroperitonoal 

1935 

Sanguineous cyst 

fV Rasmn.s.seii | 

14 

F 

" 

1925 

1932 

[Lympli cyst 
.Serous cyst 

Cornioley 

XIII Lundblad 

35 

M 

F 

39 

1 

l^olroceoiil 

UotroporUoiioai 


NOTE— Xoitlicr inc.s-int.-nc uimors noi- Erowiiit. 

extending from a retroperitoneal site, liave been included in tin, t.iuie. 

In a recent ease of a tumor presenting below the spleen, tlie p.velograpliic oMdenec 
couia be interpreted as favoring rentil origin. However, because of its in m 
abdotninal rather timn Iiiinbar location. I entered the abdomen by :i transpcri o i. 
paramedian incision. The mass proved to be a large solitary cyst of the im 
polo of the left kidney developed mesial to the descending colon. Onh nhen H e 

necessitating resection of part of the lower pole, was the point ot origin determined. 

A dcsei-ijitioti of the differential diagnosis by niuiiiis ol x-ray niH ho 
found in Stepp ;nnl Biiger."- 

Somc of the larger giaiwth.s show the transverse eolon eonisnig over 
tlie anterior surfaee of tl.e tumor in a well-forincri giitfer. . hno - 
monly the aseending or deseending eolon is crowded toward tint met la 
line Oniv in eenfrtiUv loeafed growths <loes tlie largo htnvel siirroiim 
the eireumferenee of the growth, the small intestine being eompre.vsmi 
upwiird or downwtir.I. In the retrojieritoneal cyst whieli 1 pn-.vioiisly 
deserihotl (Case di, the entire tilidoniiiial roiiletit appeared liflt'l oli 
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■COKT’D 


OPEK. 

KESULT 

WEIGHT ( 


E.’cploratory 

Recovered 1 

jarge 

Incomplete operation; alive 1% yr- postopera- 
tively 

Lumbar 

Recovered 

' — 

Recurrence with metastasis, 5 yr. postoperatively 

E.’cploratory 

Died 6 br. i 

2 kg. 

Adherent to big vessels 

Op. 

Recovered 


— 

E.’cploratory 

Died i mo. ] 
postopera- 
tively 

Large 

Exploration for intestinal obstruction 

Lap. 

Recovered 1 

Small 

Well 2 yi‘. later 

Op. 

Recovered 


Ecto- and mesoderm 

Lap. 

Recovered 

26 lb. 

2 germ layers-liair-bone-cysts ; nephrectomy 

Op. 

Recovered 

1 

Jlesodermal 

Op. 

Died 

Large j 

Eeto- and mesoderm 

Lumbar 

Recovered 


Died S mon. postoperatively, mainly entoderm 

Lap. and 
parasacral 

Died 11 
days post- 
1 operatively 

Large j 

Cerebral embolism; Polycystic ecto-, meso-, and 
entoderm 

Autopsy 

Died at 1% 

- 

Between kidney and liver; mainly- entoderm 

Autops.y 

yr. 

Died 1 

660 giu. 

! Tridermal with carcinomatous metastases 

E.xploratory 

Died 

Large 

Inoperable; testis in serial section normal 

Lap. 

Recovered 

1,750 gm. 

Well 3 yr. postoperatively; 3 germ lay-ers 

Op. 

Recovered 

2 Vi lb. 

Ecto- and mesoderm ; well 414 yr- postoperatively 

Op. 

Recovered 


Well 11/4 yr. postoperatively 

Op. 

Recovered 

0.4 kg. 

No follow-up 

Op. 

Recovered 



Lumbar 

Recovered 

S.D by 11 by 9 em. 

. Single flat layer endothelial cells 

Lap. 

Recovered 

7 cm. D. 

Symptoms duodenal ulcer; well 0 mon. post- 
operatively 

I.ap. 

Recovered 


Well 10 yr. postoperatively; cyst without epi- 
thelial lining 

Lap. 

Recovered 

22 by 17 cm. 

1 Epithelial lined 

'Inferior mesenteric artery in waU; died 11 yr. 

1 later from tuberculosis 

Lap. 

Recovered 

Very largo 


from the posterior abdominal wall. Pseudolluctnation, characteristic of 
lipomas and iiseudomyxomas in females, regularly leads to the conclu- 
sion that an oviirian cyst is present. In my Case 2 pregnancy ap2)eared 
to liave been .saspcctcd before I saw tlic jmtiojit. Tuberculous pevitonitis 
and hyiK'rnephroma are among the preoperative diagnoses. 


In Froboese’s ease,-® later demonstrated as a teratoma, Zondek*'”" 
found a I and III gonadotropic reaction in the patient’s urine. Similar 
reactions were obtained by Fonstei"'* in a primary retroperitoneal 
fhorioiii'pithclii.ma (serial sections of both te.sles normal) 


'i'rurtmaif.-Operation offers the surest prospect of permanent relief 
mul cure. Andrews,^ ^-eftoperitoneal .sarcoma 

Horn the .M.i\o ( hnic m l.Ld, however, found llial 20 of the ‘^7 natienfs 
.vere idready in an inoperable comliiion n-hen lir.st seen (.sarcomas) In 
the older staustics the oj.erative .uomlity was- discouragingh- hi4i 
Ilosemaim" round 2o to .‘IS per cent Schinid « i-m ' , 

upon between 1!)():} atid ,, , j , ’. operated 

' =1 reduction of morlalitv to 
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per cent. In tJie 107 cases collected by me, 90 are available in this 
connection as 8 were antopsj' reports. Of the 98 patients oi)erate(l 
upon, IS died from the operation, an operative mortality of 18.1 per 
cent. 

A marked difference in operative mortality is noted, depending upon 
the nature of the growth. 


OPERATIVE MORTAEITV 

Fibroma, lipoma, and ej’sts (2S ( 

mses) 0% 

ilyxoma (11 cases) 

1S.S% 

Neurogenic (19 cases) 

22% 

Sarcoma (3S cases) 

28.13 7o 

Teratoma (S cases) 

3(i.7% 


Both the operability and risk incurred deirend partly upon the loca- 
tion, extent, adherence to, and involvement of vital or inaccessible struc- 
tures; but the histology plays a more decisive role. In the older litera- 
tui’e there is a report of Braun," who resected 2 cm. of the aorta below 
the renal arteries, in the removal of a retroperitoneal growth, with siir- 
vivai of the patient. Nikolski"- reported a lateral tear of the vena cava, 
suture, recovery. In many instances the ureters or renal vessels were 
injured, necessitating nej)hrectomy. Injuries to the duodenum (Luntl- 
blad“’ Case IV), bladder (Dannheisser*’^), transverse colon (Bader-'), 
and rectum (Krumbein^^) occurred during i-emoval. Beseetion of the 
small intestine has been performed repeatedly. In a case of a mesentei'ic 
sarcoma, not reported in this series, Judd, Counsellor, and Iloernor" 
resected all but 30 cm. of the terminal ileum, the patient recovering. 
In retroperitoneal growtlis intestinal resection is mo.st often necessi- 
tated by injury to, followed by ligation of, the inferior mesenteric, mid- 
dle colic, or sigmoid vessels witii resulting impairment of tlic vitality 
of the intestine. 

The method of approach utilized has depended largely upon the pre- 
operative diagnosis or was based on the location of the ma.ss. 'Ihe 
majority of incisions have been paramedian, transperitoneal (S-I.G per 
cent of 79 eases). For distinctly laterally located fumor.s a lumbar 
incision has been practiced, such as is used for kidney oiierations. rius, 
when necessary, has been extended anteriorly. Frequently I iie lateral 
retroperitoneal approacli has been converted into a transperitoneal one. 
Bimdblad (Case XVI) performed a transperitoneal operation ami com- 
pleted the removal parareetally from below. 

IlarteP'* has given a detailed anatomic ilcscriiilion, well illustrated, 
of the anatomy of the posterior and lateral abdominal simees as well 
as that of the attachment of the mesonfery. In tran.speritoncal ajjpioacli 
to the fjrowtii the ape.x of the tumor usually will priscnt. Ah a rule 
file jMxsterior periloueum can he .split over the most jiromim.'ut jiart 
unli"-.s thi.s eiidaic^ers the Iiltajd siipjily of tin; .small intc.-.tine or colon. 
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If the site is more lateral, tlie posterior peritoneal incision should be 
placed external to the ascending or descending colon, which may then 
he mobilized toward the midline. In a grondh of the upper abdomen 
Kreiner^' found it necessary to incise and ligate the gastrocolic ligament. 
Tiirongh tliis approach he successfully detached a fibromyxosarcoma 
from the duodenum, posterior surface of the liver and diaphragm. 

Cleavage planes should always be sought for. Deliberation, gentle- 
ness in handling tissues, careful search for ureters, inferior and superior 
mesenteric vessels, the great vessels of tlie abdomen, duodenum, pan- 
creas, particularly the renal veins, will forestall injury to these impor- 
tant structures and thereby reduce the operative risk. It may be pre- 
fei'able, as I found in the ease of schwannoma, as well as Cases 2 and 
3 here reported, temporaril}’’ to leave particles of tumor behind, with 
careful notation of their location, until the main mass has been delivered. 
The operative site is then so much more accessible that minute dissection 
of these residua is greatly facilitated. 

In every instance, after the tumor has been removmd, careful search 
for detached or completely separated growths must be instituted. As 
an example, the 15 additional lipomas found by Liebermann v. Wahlen- 
dorf may he cited. In mj" Case 2 the two large tumor masses were 
joined together below by an isthmns, in addition to which there was a 
small pedunculated growth attached to the left mass (Pig. 7). Kanjan 
and Krivoborskaja^® found three unconnected tumors, soft fibromas of 
equal size, widely separated — left hypogastrium, presacral, and under 
the transverse mesocolon. 


Rcoperations for recurrences have been performed. Ho.semann^‘ re- 
imrted that, of seven cases opex'ated ixpon twice, all died of recurrenee.s. 
In my serie.s, in addition to Hoseinann’s ca.se, Quenu,®' Lundblad®^ 
(Ca.se I), Burger and 0.sborne,’- Lepoutre,“® and Williams'®^ operated 
two or more times. After a nxunber of incomplete operations, patients 
liavc .survived over varying period.s of time. The treatment of these 
growths in some ways rescmblc.s that of p.seudomyxoma peritonei, in 
whud\ repeated operation may prolong life for many years. Lundblad, 
('a.se I.®' i)erh)rmcd five operations; the ])atiout was alive six years 
after the last oi)eration. 


Ii,tdwlh(riip;i. aeeording to LiiuP® and also Ilosemaim,^' i.s useless 
for liiioiaas. It ha.s proved, however, of .service when inoperable condi 
tions are eneoimtered. Newton V® patient treated with radium needles 
nrseried m the tumor (sarcoma) was well one year later. De RenziN** 
. ase. a hpotdnoma. was give, x-ray trcatu.cM.ts but died. Walters 'and 

•; p , ‘lee,, .x-rav- wa.s well 

" '.ol 'om' l.^df 'vea.'s!‘'"Tl"rV fil'ro'nv-xnsa.’con.a, was well one 
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biopsy (mesenchymal), is well eight and one-half years after use of 
radium pack and deep x-ray; Case 2 received deep x-ray postoi^eratively 
and is well one and one-fourth years after operation. It appears well 
justified to give deep x-ray therapy i)ostoperatively in this type of ease. 

(?raaido»ias. — In Schiller-Clnastian disease large retroperitoneal gran- 
ulomas may arise. Oberliug'-’ describes three cases successfully operated 
upon. In Case 2 the mass weighed 3 kg. Juhl‘‘ encountered an apple- 
sized nonspecific granuloma between aorta and ascending colon in a 
26-year-old female. Blaisdell,® in tlie fatty tumor he removed (see 
Table I) noted hematopoiesis as in actively proliferating bone marrow. 
A similar condition may account for the 10 per cent eosinopliilia de- 
scribed by Lcichner.°“ 


SUMMARY 

Primary retroperitoneal tumors, although unusual, occur with suf- 
ficient frequency to make it advisable for the surgeon to familiarize 
liimself with the subject. 

1. They develop retroperitoneally behind the intra-abdommal viscera. 
Mesenteric and omental growths are not included in this presentation. 

2. The majority of the growths are of mesodermal origin (72 per 
cent). The remainder are of ectodermal (neurogenic, 18.7 per cent) 
or from totipotential germ cell derivation (teratomas, 9.3 per cent). 

3. Tumors may attain huge size; those w’eighing up to 69 pounds 
have been reported. They may be solid, cystic, or a combination of 
both. With the exception of the round cell sarcomas, the majority are 
well encapsulated. Multiple, often utrconnected masses are frequent and 
particularly in lipomas and mjrxomas account for "recurrences” if over- 
looked. 

4. The histology show-s benign lipomas, fibromas, and cysts; of doubt- 
ful clinical malignancy, myxomas; definitely maligaiant, sarcomas, neu- 
romas, and teratomas. 

5. In the present series recurrences were noted in 14 (13 per cent) ; 
metastases, in 4 (3.7 per cent). In the older series 33 per cent metastases 
were found. 

6. The clinical symptoms are not characteristic. Loss of weight and 
strength, an abdominal mass (central or lateral), and vague digestive 
disturbances are the rule. 

7. Without operative intervention a fatal outcome from the increase 
in size and the i:)ressure exerted may be anticipated even from benign 
grondhs. 

S. Gastrointestinal x-iny and pyelograph}^ may^ aid in the diagnosis 
by excluding intrinsic intestinal and renal growths. 

9. Depending on the sex, site, and associated symptoms, the preopera- 
tive diagnosis most often is that of fibroids, ovarian cysts, hyper- 
nephroma, tuberculous peritonitis. 
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10. Imperative indications for operation may arise if ileus, hydro- 
nephrosis or pyonephrosis, or intraperitoneal hemorrhage supervenes. 

11. Operation offers the greatest pirospeet of cure. In the series of 
107 eases, deducting the 8 autopsy reports, only 10 were found in- 
operable (10.1 per cent). Of these 10, 3 were alive 1 to 2% years 
later after radium and x-ray treatment. 

12. Transperitoneal approach was utilized hi 66, lumbar or combined 
in 13, not stated in 19 cases. 

13. The operative risk incurred depends mainly upon the histologic 
type of tumor. Mortality was zero in fibroma, lipoma, and cyst; it 
increased progressively in myxoma (18.18 per cent), neurogenic tumors 
(22 per cent), sarcoma (28.13 per cent), to teratoma (36.7 per cent). 

14. Eadiotherapy (radium pack, high voltage x-ray) is indicated in 
all hioperable or incompletely operated cases. It is recommended post- 
operatively except if fibroma or lipoma is encountered. 

15. Three new eases are reported — embryonal mesodermal tumor (ex- 
ploratory), radium pack and deep x-ray, well years; myxolipo- 
sareoma, operated, postoperative x-ray, well iVi years; retroperitoneal 
cyst, marsupialized, well 6 j'ears. 


I desire to thank Dr. Sadao Otani for the photomicrographs appearing in this 
article. 
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With a Report op Two Atypic^ul. Cases 


J. il. Meredith, il.D., and Edwin P. Lehh^vn, M.D., Unh^ersity, Va. 

(From the Departments of Neurological Surgery and of Surgery and Gynecology of 
the Vniversity of Virginia School of Medicine) 

H ypertrophy of the ligamentum flavum with conipTession of the 
contents of the spinal canal has been rarely noted until recently. 
Spiniing, ilayfield, Rogers^ and Naffziger, Inman, and Saunders- have 
adequately discussed the etiology, the normal and pathologic anatomy, 
the usual symptomatology, and the treatment of the condition. The 
lesion is a smiple hypertrophy of the ligament with no neoplastic or in- 
flammatory element. In all probability, repeated stresses and strains, 
incident to heavy physical labor, constitute a factor in its production. 
The symptomatology is related both to local change in the spine and to 
compression of the dural contents. In all previously reported cases 
the involved ligament has lieen in the liunliar or liiniliosacral area and 
a remarkably constant syndrome has been present, consisting of “pain 
low in the liack with neurological signs of compression of the cauda 
ccpiina, ’ ’ as pointed out by Spurling, Mayfield, and Rogers.' 

Two cases of the disease under consideration are made the subject of 
this report because of certain atypical pathologic and clinical features 
not hitherto recorded in this condition.® In each, the presence of an 
hypertrophied ligamentum flavum was demonstrated both gros.sly and 
microscopically. 

CASE REPORTS 


Case 1. — Colorud adult, male, admitted with pain in the back and legs and numb- 
iic.'is of legs. No history of trauma. Complete block by CJueckenstedt test. Cisternal 
lipiodol blocked at the fifth thoracic vertebra! level. Laminectomy disclosed thick- 
ened ligamentum liavum. Discharged much improved. Second admission (nine 
months after discharge) with recurrence of symptoms. Queckenstedt test again 
demonstrated complete block. Kcoperation advised and refused. Third admission 
(one month later), reoperation disclosed recurrence of the condition in the ne.xt 
highest ligament. Again discharged slightly improved. Sudden death from unknown 
cause at home two months after last operation. No autopsv. 

(ieorge W. ( rnivor.-ity of Virginia Hospital, No. lOS.IdU), colored, aged 47 
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HYPEETEOPHY OP TPIE LIGAMENTUM FLAYUM 


With a Eeport of Two Atypic^vl Cases 
J. il. Meredith, M.D., and Edwin P. Lehman, M.D., Unh^rsity, Va. 

(From the Departments of Neurological Surgery and of Surgery and Gynecology of 
the University of Virginia School of Medicine) 

T TYPEETEOPHY of the ligamentiim flaviini with compression of the 
* contents of the spinal canal has been rarely noted until recently. 
Spurling, Mayfield, Eogers^ and Naffziger, Inman, and Saunders- have 
adequately discussed the etiology, the normal and pathologic anatomy, 
tlie usual symptomatology, and the treatment of the condition. The 
lesion is a simple hypertrophj^ of the ligament with no neoplastic or in- 
flammatory element. In all probability, repeated stresses and strains, 
incident to heavy physical labor, constitute a factor in its production. 
The symptomatology is related both to local change in the spine and to 
compression of the dural contents. In all previously reported eases 
the involved ligament has been in the lumbar or lumbosacral area and 
a remarkably constant syndrome has been present, consisting of “pain 
low in the back with neurological signs of compression of the cauda 
equina,’’ as pointed out b}' Spurling, Mayfield, and Eogers.^ 

Two cases of the disease under consideration are made the subject of 
this report because of certain atypical pathologic and clinical features 
not hitherto recorded in this condition.’* In each, the presence of an 
liypertrophied ligamentum flavum was demonstrated both grossly and 
microscopically. 

CA.SE REl’ORT.S 


C.VSK 1. — Colored adult, male, adniitted with pain in tlio back and leys and numb- 
nc.ss of legs. No history of trauma. Complete block by Queckenstedt test. Cisternal 
lipiodol blocked at the fifth thoracic vertebral level. Laminectomy disclosed thick- 
ened ligamentuin llavuiu. Discharged much improved. Second admission (nine 
months after discharge) with recurrence of symptom.^. Queckenstedt test again 
demonstrated complete block. Reoperation advised and refused. Third admission 
(one month later), reoperation dDclo.-:ed recurrence of the condition in the ne.xt 
liigiiest ligament. Again <lischarged slightly improved. .Sudden death from unknown 
cause at homo two months after last oj)erution. No autopsy. 


George W. (ruiver.-ity of Virginia Hospital, No. lOllSoO), colored, aged -17 
years, married, a laborer, was lir.st admitted May S, 19:!;!, and discharged iimirovcd 
on .Tune 99, 19:;;i. He had been a steady drinker and smoker for many years He 
was well until five weeks Iwforo admission when dilTu.-e pain occurred 'he-iMin- 
in the back and radmt.ng to the epigastrium and thora.v. Tl.reo rrecks before -ul 
■“ in-^reasing i„ severity until a cane waJ 


Il.'cclvi il fur i)Ol>IicatIon. May 2;[. 1S3S. 
•lA.r tin- imitm.i-.w of rcord ami contra-it 
•■■mnmarHc.l la a .'iuil'Iviiuntar.v note. ‘ ’ 
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iiecessury to aid walking. Numbness of the logs began at the .«ame time as the weak- 
ness. There was no sphincter disturbance. 

On examinatioa the deep tendon relle.xes of the lower e.xtremities were found 
to be exaggerated. There was an indefinite sensory level at the sixth thoracic 
dermatome. No sensory dissociation was present. There was loss of vibratory sensa- 
tion in each leg together with moderate impairniont of the sense of position. There 
was atrophy of each log. Lumbar puncture showed an initial pressure of CO nun. of 
water with a complete subaracliiioid block. 

The blood assermann was two plus. X-ray examination of the spine disclosed 
marked osteoarthritis between the anterior margins of the bodies of the eiglith to 
the tenth thoracic vertebrae. Five days after admission^ a eoiiibined luinbar-cistemal 
puncture was carried out which verified the previously deiiioiistratcd block and 
showed, in addition, increased globulin in the lumbar fluid. Iodized oil (0.7o c.e.) 
placed in the cisterna magna revealed a block at the fifth thoracic vertebral level 
after the patient had sat erect for two hours (Fig. 1). 



jrj.» 1 Case 1. Lipioilol (0.7.5 c.c.f introduced into cistern.a niasna revealins a 

coiniiiute subarachnoid block at the litth thoracic vertebral level. 

Ten days after admission, lauiinectoiiiy was carried out (E.P.L.) under gas- 
oxygen anesthesia. An excerpt from the oiierativo note reads: “The spines of the 
third to the sixth thoracic vertebrae were removed. The soft tissues appeared 
edematous and injected. The laminae were rongeured away from below upward. 
At the upper level of the fifth thoracic vertebra, a yellow mass was found lying over 
the dorsum of the dura. Additional bone was removed to a distance of 2 cin. aboie 
tlie lesion. The mass was 15 mm. in thickness. It was cartilaginous in con- 
sistency and attached to the periosteum. The tissue was bright yellow in color and 
was easily brushed away from the dura. The mass was dislodged from the lateral 
recesses and entirely removed, three-fourths of the circumference of the dura btiHo 
involved. A curved impression in the dura resulting from the overljing mass u.is 
quite evident. The dura was not opened because of the possibility of the lesion 
being of an inflammatory nature. The dura was pulsating at the close of the op- 
eration below as well as above tlio .site of the lesion.” 

TIio pathologic examination disclosed a mass of heavy fibrous tissue (Fig. 2). 
This was interpreted as normal ligamentum fluvuui although there was lymphocytic 
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infiltration about the vessels in the adventitiously included epidural fat, suggestive 
of syphilis. Ifo tubercle bacilli were disclosed by special stains. 

Three days after operation, there was noted considerable improvement in sensa- 
tion, including sense of position and vibration in the lower extremities. Progressive 
improvement continued and he was discharged on June 29, 1933, forty-two days after 
operation. A follow-up letter six months after discharge stated that the patient was 
back at work as a laborer. 

The patient was admitted for the second time on March 5, 193'1, about eight 
raontlis after discharge, and left the hospital on March 19, 1934, having refused 
operation. He stated that he had been making progressive improvement and was 
back at work at hard manual labor until one month previously when, after four 
liours of snowshoveling, numbness and w-eakness of the legs again suddenly super- 
vened. 

On examination, the patient was scarcely able to walk, even with the aid of 
crutches. There were no definite sensory changes found, although painful sensations 
and temperature appreciation in the legs were poorly detected by the patient. Posi- 
tion sense and vibratory sense in the lower extremities were practically absent. 


Eiu. 2.— Case 1. 



Photomicrograph of elastic tissue removed at first operation of un- 
doubted normal ligamentous structure (X230). 


riiero was a sugge.stive ankle clonus on the right side but no Bahinski sign could 
bo elicited. The Romberg test showed considerable ataxia. 

Lumbar puncture disclosed au initial pressure of 100 mm. of water. After the 
removal of 7 c.c. of tluid, tlie pressure was only 2.1 mm. of water. Complete sub- 
arachnoid block was again present. Examination of tlie fluid showed the presence 
of thrcc-plus globulin, six lympliocytes, and a negative Wa.ssermanu reaction. 

The patient was readmitted for the third time on April (i, 1934, eighteen days 
after the second discharge. At operation (EIP.L.) an hypertrophied ligamentum 
tlavum was found at the fourtli thoracic vertebral level and below this area a 
marked amount of extradural inflammatory tissue was disclosed. As much of this 
tissue a.s possililo was removed. The duni was opened und marked arachnoiditis and 
injection of the cord were seen, to be ascribed, prolmbly, to tlie lipiodol injected 
prior to tlie first operation. No re.sistanec wu,- met to tlie pa.s.sage of a blunt instru- 
ment up and down the suharai’lmoid spuee. 

Pathologie examiiiatim, of the tissue removed at the second operation di.sclosed 
tragmcits of ueerotie bone emU-dded i„ utiat appeared to he tvpieal tuberculous 
granulat.oii t.sMie It was eompo.sod of small, often confluent, nodules of epitM-il 
ecus, among wh.eh were numerous gm„t cells; i„ additio,., numerous small o 

caseation were seen. Iho whole tis.^ue wms indjtrafed in- ivmpl.ocvtes (f/.; 3 J \ 
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necessary to aid walking. Numbness of tlio legs began at the same time as the weak- 
ness. There was no sphincter disturbance. 

On examination the deep tendon retlexcs of the lower extremities were found 
to be exaggerated. There was an indefinite sensory level at the sixth thoracic 
dermatome. No sensory dissociation was present. There was loss of vibratory sensa- 
tion in each leg together with moderate impairment of the sense of position. There 
was atrophy of each log. Lumbar puncture showed an initial pressure of GO nun. of 
water with a complete subarachnoid block. 

The blood AVassermann was two plus. X-ray examination of the spine disclosed 
marked osteoartliritis between the anterior margins of the bodies of the eighth to 
the tenth thoracic vertebrae. Five days after admission, a combined, lumbar-cisternal 
puncture was carried out which verified the previously demonstrated block and 
showed, in addition, increased globulin in the lumbar fluid. Iodized oil (0.75 c.c.) 
placed in the cisterna magna revealed a block at the fifth thoracic vertebral level 
after the patient had sat erect for two hours (Fig. 1). 


Fiff. 



1.— Case 1. Lipiodol (0.7.5 c.c.) introduced into cisterna magna revealing a 
complete subarachnoid block at the llfth thoracic vertebral level. 


Ten days after admission, laminectomy was carried out (E.P.L.) under gas- 
oxygen anesthesia. An excerpt from the operative note reads: “The spines of the 
tliird to the sixth thoracic vertebrae were removed. The soft tissues appeare 
edematous and injected. The laminae were rongeured away from below upward. 
At the upper level of the fifth thoracic vertebra, a yellow mass was found lying over 
the dorsum of the dura. Additional bone was removed to a distance of 2 cm. a ore 
the lesion. The mass was 15 mm. in thickness. It was cartilaginous in con 
sisteney and attached to the periosteum. The tissue was bright yellow in co or am 
was easily brushed away from the dura. The mass was dislodged from the utera 
recesses and entirely removed, three-fourths of the circumference of the dura ein„ 
involved. A curved impression in the dura resulting from the overlying mass "as 
quite evident. The dura was not opened because of the possibility of the lesion 
being of an inflammatory nature. The dura was pulsating at the clo.'^o of the op- 
eration below as well as above tlie site of the lesion. ’ ’ 

Tile pathologic examination disclosed a mass of lieavy fibrous tissue (Fig. 2). 
This was interpreted as normal lig:imcntum ilavum although there was lymphocytic 
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Ott examination, he was found to walk with a toedrop gait. There was marked 
bilateral weakness of the peronei and anterior tibial muscles. The calves of the legs 
were large and the muscles were soft and boggy. There was no sensory disturbance 
in any modality, and no pain in the back or in the legs was present. The knee 
jerks and the ankle jerks were absent. No pathologic reflexes could be elicited. 
The blood Wassermann and Kahn both w’cre negative. X-ray films of the lumbo- 
dorsal spine were normal. 

Three days after admission, lumbar puncture showed a protein content of 4110 
mg. per cent and three lymphocytes in the spinal fluid. The Queckenstedt test showed 
no subaraclinoid block. 

Iodized oil was injected into the cistern, and in the region of the third lumbar 
vertebra a small constant lateral filling defect was seen (Fig. 4) corresponding to 
tlie appearance reported in eases of localized extradural masses encroaching on the 
spinal canal. 2 , 3 



Pltr. t — Case 2. Lipiodol injection (cistern) .showlne a snmll IrreKularlty at La 
vortobral level (arrow) conslatent with a.n cxtrauuriil lesion. 

Laminectomy on ilay dl, 1937 (Dr. IVilliaiu Hill), revealed, at the level of the 
tliird luml)ar vertebra, a deii.-e yellow ligamentous band ruiming transversely across 
tbe dura. Above this area there was a bulging of the epidural Lit. Tlie constrict- 
ing band was divided, dissected bark on either side and e.xeiscd. Tlie dura and 
'arachnoid were then opened and the lipiodol removed. There wa.s no evidouee of 
tumor and no projection into tlie canal in the region of the intervertebral disk. 

.Miero.'copie examination of tlie removed ti.'.sue showed a typical ligamentous 
■‘ilruetute consisting of uniformly dense fibrous tissue, containing few cells (Fj"- 5) 

Tile patient made an nueveiitfui eonvale.-eeiice. Ife was discharged thirteeirdavs 
I'ostoperatively with the wound w.dl healed. There uas no essential change from ills 
^lutus. 
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few characteristic acid-fast bacilli were demonstrated in the caseous areas. Attached 
to one of the masses of grauiil.ation tissue \yas a tiiiok layer of dense, collagenous 
fibrous tissue. There were also several small masses of elastic tissue which showed 
no pathologic changes. Diagnosis: Ligamentum flavum; tuberculous granulation 
tissue; fragments of necrotic bone. 

The patient was discharged thirty-four days after operation, being able to move 
his legs fairly well and walking with support. There was improvement in pain 
appreciation and in heat and cold discrimination in the legs. Vibratory sense of 
the loner extremities was still diminished. These findings were interpreted as show- 
ing improvement over the preoperative status at the time of the third admission. 
Autisyphilitic therapy was carried out, postoperatively, before the patient was dis- 
charged. 

He became suddenly ill and died in a few days, about a month after final dis- 
charge from the hospital and over two months following the second operation. De- 
tails of his final illne.ss^re not known and no post-mortem examination was possible. 



Fis. 3. — Case 1. Photomicrograph of tissue removed at second operation. 
fibrous tissue of the ligamentous type is seen. The central lesion (arrow) is s =- 
gestive of a chronic granuiomatous infection, superimposed on liypertroph} 
ligament (X120). (Tubercle bacilli were found by carbol-fuclisin .stain.) 


Case 2.— White adult, male, admitted complaining of weakness of the legs of 
three months' duration without pain or sensory disturbance. X-r.ay ix.iiuin.ition 
after iodized oil injection showed a filling defect at L, vertebral lerel. JIarkedly in 
creased globulin content of cerebrospinal fluid. Laminectomy disclosed hypertrophy 
of the ligamentum flavum. Dura opened. No evidence of tuiuoi. On dischar„e 
thirteen days postoperatively, no essential change in neurological findings. 

Carl D. (University of Virginia Hospital, No. 131(iS2), white, aged 23 jears, 
married, a rayon mill worker, was admitted May 17, 19.i7, and discharged .Tunc l.i, 
1037. His cliief oomjjlaint )vas weakne.s.s of the legs of three months’ duration. 
Kleveii inoutlis before lie biul iiotieed wc.'ikneiss of his knees after juiiipinj, 

across a creek. For tlie last three mouths, tliero Jiad been a slowly progressive 
weakness of the lower extromifies. A lumbar puncture performed a few days before 
adnussion revealed 1*’0 mg, of protein per 100 c.c. of spinal iluid. 
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Table I 

Sbmjc.vky of 23 typical Cases ^^imilaewy ot 

Cases from This Clinic) to Show biMiLABiix _ 


Age.— 

Extremes 
Average 
Sex . — 

Male 

Female 


16-59 yr. 

36.6 yr (22 cases) 

18 cases 
5 cases 


History of Trauma . — 
Direct 
Indirect 
No history 


Symptoms . — 

Pain in back or legs 
Weakness of legs 
Sphincter disturbance 
Impotence 


Signs . — 

Hyperesthesia 

Hypesthesia 

Anesthesia 

Motor weakness , , • 

Absent or diminished ankle jerks 

Atrophy 

Queckenstedt Test . — 

Normal 

Block demonstrated 
Not done or not recorded 


Spinal Fluid Protein. 

Normal 

Elevated (above lo mg. per cent) 
Not recorded 


1 case 
15 cases 
7 cases 

23 eases 
12 cases 
1 case 
3 cases 

14 cases 

15 cases 
7 cases 

14 eases 

15 cases 
6 cases 

15 cases 
3 cases 
5 cases 

2 cases 
13 cases 
8 cases 


Lipiodol . — 

Defect or block 

Not reported or not done 

Location . — 

Lumbar spine 
Lumbosacral spine 


18 cases 

5 cases 

17 cases 

6 cases 


Postoperative Course. 
Believed 

Slight residual pain 
Recurrence 
Postoperative dcath.s 


or weakness 
( meningitis) 


•EKslierK,* 1 case; Towne and Rc „ 

ca.se: Spurling. Maydeld, and RoBcrs. i ca- . 

(■•‘cc Supplementary Note). 2 cases. 


19 cases 


2 cases 
1 case 
1 case 


Puusepp. 
7 ca.ses ; 


T 3 cases ; Abbott,* 1 
Meredith and Lehman 


.• . , .10 n„fi in none has tnbereulous granuloma, or, in 

ol symptoms been noted® and in not 

fact, any inllammatory tissue, been found. 

There is no question that the meehanieal eonditions found in the 

eases reported elsewhere were pre.sent in Lu.se 1 ol this lepoit, including 

direct evidence of subarachnoid block and an increased spinal thud 

-lobulin ^Yheii the lesion was fiicst uncovered, it resembled in detail 

the lesion described by Towne and Keiehert,= and when it was removed 

not only was the mark of constriction obvious, but removal w:is followed 

iniui r.H uirrm‘e of i>;un In one ca>e after tlie date of pubUcatlun 

“f his papiT.* 
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The patient reported two months after operation. He hud oxperieneed slight 
improvement. E.vaminatiou showed no neurological abnormalities above the 
pelvis, e.\-cept diminished left abdominal refle.xes. The motor power of the 
legs, knees, and hip.s was fairly good, the patient being able to walk quite 
well without a cane. There was almost complete bilateral footdrop. Skin 
sensation was intact throughout, Hositioii sense was normal, but vibratory 
sense was greatly diminished in each foot- There was no sphincter disturb- 
ance. The knee jerk was absent on the left and markedly diminished on the 
right. Ho ankle jerks were elicited. In the Eomberg position the patient swayed 
markedly, probably bccau-se of poor control of the feet. Dorsifle.xion of tlie feet 
W'as impossible. 

When last seen, about seven months after operation, his condition was essentially 
unchanged as compared with his condition five montlis previously. The patient 
stated that, although his disability had been steadily progressive before the opera- 
tion, it has been stationary since. He was referred to the Orthopedic Department 
for treatment of the footdrop. 



Fie. 0 .— Case 2. Photomicrograplv of lesion removed at operation. Typical nbroclastic 
structure of ligamentum navum CXOOO). 

COIIMEXT 

The two cases here presented are atypical as compared with the 
justifiable generalizations of Spurling and his colleagues" based on the 
manifestations of previously observed cases. (For summary of typical 
findings in other eases see Table I.) In Case 1 the location of the lesion 
in the thoracic region is unique, inasmuch as in all other cases, mchidmg 
Case 2 of this report, the lesions oeeurred in the lumbar or lumbosacral 
region. Case 1, in addition, after an apparent operative cure, showed a 
corajilete return of disability and was found to have a similar lesion at a 
level one vertebra above the original site. The recurrence in this area 
was associated with a marked extradural development of tuberculous 
granulation tissue, althougli sections of tlio original lesion revealed no 
evidence of inflammation (Fig. 2). In no previous ease has recurrence 
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trophy of the ligamentuin fla^^.un with atypical neurological findiiigs. 
If so, it also represents an hnpox’tant addition to our knowledge of this 
unusual condition. 

The atypical site, course, and neurological behavior illustrated by the 
two eases herein reported suggest that laiowdedge of hypertrophy of the 
ligamentum flavum is yet too undeveloixed to enable one to place entire 
reliance on the rather characteristic picture heretofore deseribed. It 
is desirable that all unusual instances of the disease be reported in de- 
tail. It is only on the basis of a much larger series of eases that a final 
perspective of this condition can be obtained. 


SUPPLEMENTARY NOTE 

The followdng tw'o eases of the typical syndrome of hypertrophy of 
the ligamentuin flavum, as deseribed by previous observers, have been 
seen during the past year in this Clinic. These are here reported not 
only as a contrast to the cases recorded above, but also to complete the 
literature of a rare condition. 


Case 1. — AVliite adult, aged 37 years, male. Pain in the right hip, thigh, and 
leg of si.Y months’ duration. No direct trauma to back; patient is a truck driver. 
Lost seven pounds of weight in four weeks before admission. Totally incapacitated 
for work. 

Examination: Ankle jerks unobtainable. No numbness to pinprick. Atrophy 
of muscles in right calf. Lumbar curve kj'photic. No muscle weakness. 

Queekenstedt (L,..) normal. Fluid faintly xanthochromic. Spinal fluid protein: 
100 mg. per cent; t.S c.c. descending lipiodol showed tv’pical defect in oil column 
at L,., interspace on right side. Laminectomy (L, to S,) : Hypertrophied liga- 
mcntiim flavum found and removed (7 mm. tliick). ilicroscopically verified. Un- 
eventful recovery. Follow-up examination (two months after operation) : much 
improved. Gained eleven pounds in weight. Severe pain in right hip and leg has 
disappeared. Gait erect and brisk. Back at work as a truck driver. 

Case 2. — Colored adult, aged -12 years, male. Pain in lower back and loft leg, 
intermittently, for three year.s. Four months before admission had sudden pain in 
hade while lifting a heavy log. Patient is a ilay laborer. Excessive use of sedatives. 
Totally incapacitated for work. 

Examiiuilion : .Ankle jerks unobtainable. Hyperesthesia to pinprick in left thigh, 
hip, and log. Atrophy of left c:ilf. Severe pain on palpation of left sciatic nerve 
in thigh. No weakness of leg.s or footdrop. No incontinence. 

Queckemstedt (L,.,): slight subarachnoid block. Slight xanthocliromia. Spinal 
tluid protein: 22.") mg. per cent. Blood Wasserniann four plus. Five cubic 
centimeters lipiodol (descending) showed typical defect at L, to S, interspace on left 
side. I.amiuectomy (L, to S,>: hypertrophied ligamentum flavum found and re- 
moved (1.0 cm. thick). Micro.-copicaily verified. Uneventful recovery. Follow-up 
examination f seven week.s :iftor oiicnition) : complete arrest of .svmptoms. 


I. 


Spurling, li. (i.. .\laylield. 1'. 

Flavti as a I’au-e of Low 
X;ilTziger, II. t'., Inman. V. 
Interv erteliral tli'c ami 
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by practically complete, althougli not permanent, recovery. Furtlier- 
nioie, the histologic xricture, exceirt for slight evidence of perivascular 
inflammation in the ejjidural fat, was comparable to the histologic 
picture illustrated in their jraper and resembled closelj' the aj)pearances 
seen in the study of a irormal ligament (Fig. 2) . In other words, excejrt 
for the location, the pathology of the lesion in this case at the onset was 
identical with that of other reported cases. At the time of first dis- 
charge, there was no hesitation in making a definite diagnosis of hyper- 
trophy of the ligamentum flavnm. 

The later findings led to some doubt as to the identity of this ease 
with others rexported, largely because of the definitely tuberculous na- 
ture of the tissue removed at the second operation. Variation from the 
t.ypieal neurological iDicture is exjfiained here, of course, by the fact 
that the spinal cord rather than the csiuda ecpiina was subjected to 
compression. 

The pathogenesis of the cases liei-etofore recorded is obscure, although 
ti'aiuna seems to play a part. The unusual behavior of this ease 
(Case 1), particularly the appearance of tuberculous granulation tissue 
between the first and second oj^erations and the positive blood Wasser- 
mann, offer confusing elements which in this case might be associated 
with the origin of the lesion under consideration. The relationship of 
syphilis or ’tuberculosis to this particular case must remain unsettled. 

The striking variation in Case 2 from the typical manifestations of 
the disease lies in the neurological findings. As contrasted with all other 
cases, including Case 1 of this report, this patient was free from pain. 
The chief complauit and the neurological findings were almost entirely 
motor, consisting of muscle weaknes.s, particularly in dorsiflexion of the 
feet. Although almost two-thirds of the tyx^ical cases reported (Table I) 
jiresented some motor weakness, it was in no case the presenting symptom 
and was always associated with marked afferent phenomena. The only 
sensory disturbance in this case was some loss of vibratory sense. Both 
gross and microscopic iDathologic findings in the excised ligament were 
tjTJical (Fig. 5), including the site of occurrence. In addition, the x-iaj 
demoiistration of a lateral defect in the shadow of the iodized oil coi- 
rcsjjonded exactly to the appeax’ances reported in other cases. An ele- 
vated cerebrospinal fluid ixrotein below the defect also suggested tlie 
typical mechanical derangement. 

The failure to obtain neurological relief following the surgical le- 
moval of the ligament also makes Case 2 unusual. It is possible that an 
undiscovered cause for the muscle Aveakness Jiiight still be present. It 
seems unnecessary, however, to make such an assunuxtion in the presence 
of a Imovm lesion Avhieh could be re.sponsible for neurological changes in 
tlie motor nerves involved. It i.s pimbable that this case repre.sents hj'per- 
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H. P. Totten, M.D., Los Angeles, Calif. 

(From the Deiiartment of Surgery of the University of Southern California) 

'^HE subject of subcutaneous injuries of the abdominal viscera is 
assuming major importance hi the list of acute surgical emergencies 
because of the rapidly increasing number of automobile accidents. 

This paper proposes to deal with those cases of trauma in which para- 
mount injury was sustained by the intestine or its mesentery. Special 
emphasis will be placed upon a discussion of those factors which in- 
fluence the mortality rate. However, for a clear understanding of the 
subject, it is necessary to consider tlie meelianism of injury and the 
signs and symptoms which are important in diagnosis. 

This report is based uiion an anal.vsis of 25 cases of jierforation of the 
intestine or tear of tlie mesentery from the surgical wards of the Los 
Angeles County Hospital Unit 1. In this series there were 14 deaths, 
a mortality of 56 iior cent. The fatal group included 9 cases that were 
not operated upon. There were 5 deaths in Die 16 operative cases, a 
mortality of 31 per cent. 

The trauma responsible for this tyjic of injury may be direct violence, 
indirect violence, or muscular action.” The greatest number are prob- 
nbly due to direct violence which may be subdivided into generalized or 
local trauma. According to the cla.ssification of Moty,” there are three 
modes of rupture: (1) The intestine (or its mesentery) may be crushed. 
(2) The intestine (or its mesentery) may be torn. (3) The intestine 
'nay burst because of pressure within its lumen. 

In crushing injuries compression may be accomplished by one vul- 
neraling body when an intestinal coil is caught between the traumatizing 
object and the vertebral column, or the abdomen may be coinpres.sed 
between two objects. IVhen traction is made upon the intestine and 
mesentery by the application of force at a tangent with the abdominal 
wall, a tearing injury will result. E.xplasive or bursting ruptures occur 
from .sudden rise of pressure within the lumen of the intestine when 
die pre.ssure exceeds the limit of ela.stieity of the intestinal wall. 

According to John,' rupture may occur by indirect violence when a 
person falls, landing on his feel or buttocks witli the trunk in an up- 
right position so that the sudden stop causes tlie intestine, bv its own 
weight, to jerk violently against its me.sentcric atlaehinent and so cau.se 
tearing. 
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SUBCUTANEOUS INJUEIES OP THE INTESTINE AND 
MESENTERY 


IT. P. Totten, M.D., Los Angeles, Calie. 

(From the Department of Surgery of the University of Southern California) 

"^HE subject of subcutaneous injuries of the abdominal viscera is 

assuming major importance in the list of acute surgical emergencies 
because of the rapidly increasing number of automobile accidents. 

Tills paper proposes to deal with those cases of trauma in which para- 
mount injury was sustained by the intcstiire or its mesentery. Special 
emphasis will be placed upon a discussion of those factors which in- 
iluence tlic mortality rale. However, for a clear understanding of the 
subject, it is necessary to consider the mechanism of injrrry and the 
signs and symptoms which are important in diagnosis. 

This report is based upon an analysis of 25 cases of perforation of the 
intestine or tear of tlic mesentery from the surgical wards of the Los 
Angeles Couutj'- Hospital Unit 1. In this series there were 14 deaths, 
a mortality of 56 per cent. The fatal group included 9 cases that were 
not operated upon. There were 5 deaths in the '16 operative eases, a 
mortality of 31 per cent. 

The trauma responsible for this t.vi)c of injury may be direct violence, 
indirect violence, or muscular action.*' The greatest number are prob- 
ably due to direct violence which may be subdivided into generalized or 
local trauma. According to tlm classification of Moty," there are three 
modes of rupture: (1) The intestine (or its mesentery) may be cru.shed. 
(-) The intestine (or it.s mnsenlery) may be torn. (3) The intestine 
may burst because of pre.ssure witiiin its lumen. 

In crushing injuries compression may be accomplislied by one vul- 
nerating body when an intestinal coil is caught between the traumatizing 
object and the vertebral column, or the abdomen may be compre.ssed 
between two objects. lYhen traction is made upon the intestine and 
mesentery by the application of force at a tangent with the abdominal 
'Vail, a tearing injury will re.sult. E.\pIo.sivc or bursting ruptures occur 
from sudden rise of pressure within the lumen of the intestine when 
the pre.ss\ire exceeds the limit of ela.slieity of the iiitcstinal wall. 

According to Joluu' rujiture may occur In- indirect violence when a 
person falls, landing on his feet or buttocks with tile trunk in an uj)- 
right position so tiiat the smlden stop cau.scs the intestine, bv its own 
"eight, to jerk violently against it.s mesenteric attachment ajid .so camse 
tearing, 

ItM otv. il for imMlf.aiuii, M;iv 
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jMuscular effort alone, as a cause of intestinal rupture, is the subject 
of an article by Wilensky and Kaufman.'“ They call attention to the 
liigli incidence of hernias in the series of eases they report gathered 
from the literature. It seems evident that tlie frequency of hernia in 
this type of bowel rupture is quite significant. Aird,^ likewise, stresses 
the importance of hernias associated with subcutaneoiis intestinal rup- 
ture. He states that rupture may be due to violence applied directly to 
the hernia, to direct abdominal injuiy, or, more rarely, to violent hyper- 
extension of the trunk. Vance'-' believes that the hernia sac aids tlie 
production of this lesion because tlie coverings of the sac are too weak 
to support the intestinal wall against the explosive force witliin its 
lumen. 

SYilPTOlIS AXD SIGNS 

The price of early diagnosis must be constant alertness to suspect 
intra-abdominal injury in the presence of severe general trauma, whether 
or not there is a history of direct abdominal trauma. 

The clinical picture in the early stages wlien the trauma lias been 
severe, especially with associated extra-abdominal injuries, is one of 
shock. Extra-abdominal injuries witli severe sliock overshadowed the 
abdominal injury and caused diagnostic error in four cases in this scries. 
On the other hand, aS Cooke states ;■* ‘ ‘ In the presence of slight general 
trauma, rupture of the intestine may produce few immediate sjuiiptoms. ” 

Occasionally, delay in onset of symptoms may be due to secondary 
perforation of the bowel, the original lesion at the time of accident be- 
ing a bruise of the intestinal wall, which later sloughs with the onset 
of symptoms of perforation. In one case in this series contusion of the 
bowel wall was sufficient to devitalize the tissue to the extent that it 
became permeable to the passage of bacteria with the development of 
generalized peritonitis. 

A careful consideration of the history with reference to the type of 
injuiy sustained, together with a careful plysical examination and 
close observation over a period of three or four hours, will lead, at least, 
to a definite suspicion of intra-abdominal injury which is adequate 
justification for operation. 

It is remarkable that, even in the presence of extreme violence, there 
is usually little evidence of uijiuy to the abdominal pariefes. There was 
evidence of trauma to the abdominal wall in only S of 25 eases. Abia- 
sions and bruises were the most common injuries. The only instance 
in this series of severe injury was a case of traumatic hernia, in which 
all layers of the abdominal wall were ruptured except the skin. 

Evidence of injury to abdominal parietes in 25 cases of intestinal 
and mesenteric injury- : 
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1. Abrasion across upper abdomen and lower ribs 
2i Imprint of horseshoe above symphj'sis on right side 

3. Abrasion of skin over splenic area 

4. Bruise in left upper quadrant (imprint of 2-iueli pipe) 

5. Traumatic liernia of left lower quadrant, size of orange 
0. Superficial abrasion along right costal margin 

7. Abrasion of lower abdomen 

8. Abrasion above umbilicus 


1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 


PAIN 

Pain is present to a degree in all eases. When constant and increas- 
ing in severity, it is the most reliable symptom in diagnosis. Pain was 
recorded as severe or intense in 11 instances, moderate in 9, and slight 
in 2. In 3 patients that were moribund on admission, the presence or 
absence of pain was not recorded. In 3 cases of mesenteric injury , 
associated with much free blood in the peritoneal cavity, shoulder pain 
was present. 

TENDERNESS AND RIGIDITY 

The presence of tenderness and rigidity in this series was quite con- 
stant. Tenderness, as a rule, is quite diffuse, with frequently a localized 
area of maximum intensity over the site of injury. Without escape of 
intestinal contents or intraperitoncal hemorrhage, the tenderness may 
be (piite moderate and well localized. 

Tenderness of the pelvic peritoneum, demonstrated liy rectal exam- 
ination, is an important diagnostic sign, indicating, in early cases, the 
presence of blood, or rarely, free intestinal contents. Later it may 
indicate the extension of peritonitis to tlie pelvis. 

Although in the rare exception, rigidity may be absent; it may be 
-safely stated that this symptom is the most constant and valuable 
physical sign in the examination of the abdomen. Like tenderness, it 
is more often generalized, with a local area of maximum intensity. Ab- 
sence of muscular rigidity may be lound in those cases of contusion of 
the bowel without primary rupture or hemorrhage, occasionally in cases 
with profound shock, and rarely in late cases with v\ell-dc\ eloped peri- 
tonitis and profound toxemia in which mcli'orisni piedominates. 

Cases with geiicralizea rigidity 20 

Cases witli local rigidity only 2 

Cases without rigidity 3 

C'ope" stresses the vitliie of muscular rigidity :is an important symp- 
tom, especiiilly where it persist.s over a period of a few liours, as that 
due to simiile contusion of the mu.scle.s tends to ptiss off within a com- 
paratively short iieriod of time. 
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Mixseular effort alone, as a cause of intestinal rupture, is the subject 
of an article by Wilensky and Kaufman^" They call attention to the 
high incidence of hernias in the series of cases they report gathered 
flora the literature. It seems evident that tlie fre(juenc 3 ’' of hernia in 
this type of bowel rupture is quite significant. Aird,^ likewise, stresses 
the importance of hernias associated with subcutaneous intestinal rup- 
ture. He states that rupture maj' be due to violence applied directly to 
the hernia, to direct abdominal injury, or, more rarely, to violent hyper- 
extension of the trunk. Vance*® believes that the hernia sac aids the 
production of this lesion because the coverings of the sac are too iveak 
to support the intestinal wall against the explosive force within its 
lumen. 

SYJIPTOJIS AND SIGNS 

The price of earlj' diagnosis must be constant alertness to suspect 
intra-abdominal injury in the presence of severe general trauma, whether 
or not there is a history of direct abdominal trauma. 

The clinical picture in the early stages when the trauma has been 
severe, especially with associated extra-abdominal injuries, is one of 
shock. Extra-abdominal injuries with severe shock overshadowed the 
abdominal injury and caused diagnostic error in four cases in this series. 
On the other hand, as Cooke states ;■* ‘ ‘ In the presence of slight general 
traiuna, rupture of the intestine maj’- produce few immediate symptoms.” 

Occasionally, delay in onset of symptoms may be due to secondary 
perforation of the bowel, the original lesion at the time of accident be- 
ing a bruise of the intestinal wall, which later sloughs with the onset 
of symptoms of perforation. In one case in this series contusion of the 
bowel wall was sufficient to devitalize the tissue to the extent that it 
became permeable to the passage of bacteria with the development of 
generalized peritonitis. 

A careful consideration of the history with reference to the type of 
injury sustained, together with a careful physical examination and 
close observation over a period of tliree or four hours, will lead, at least, 
to a definite suspicion of intra-abdominal injury which is adequate 
justification for operation. 

It is remarkable that, even in the presence of extreme violence, there 
is usually little evidence of injury to the abdominal parietes. Tliere was 
evidence of trauma to the abdominal wall in only 8 of 25 cases. Abra- 
sions and bruises were the most common injuries. The only instance 
in this series of severe iujux-y was a case of traumatic iiernia, in which 
all layers of the abdominal wall were ruptured except the slcin. 

Evidence of injuiy to abdominal ]>arictes in 25 cases of intestinal 
and mesenteric injury : 
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1. Abrasion across upper abdomen and lower ribs 

2. Imprint of horseshoe above symphysis on right side 

3. Abrasion of skin over splenic area 

I. Bruise in left upper quadrant (imprint of 2-inch pipe) 

а. Traumatic hernia of left lower quadrant, size of orange 

б. Superficial abrasion along I'ight costal margin 
7. Abrasion of lower abdomen 

S. Abrasion above umbilicus 


1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 
1 case 


PAIN 

Pain is present to a degree in all cases. When constant and incieas 
iiig in severity, it is the most reliable symptom in diagnosis. Pain was 
recorded as severe or intense in 11 instances, moderate in 9, and sli^ it 
ill 2. In 3 patients that were moribund on admission, the presence or 
absence of pain was not recorded. In 3 eases of mesenteric injury, 
associated with much free blood in the peritoneal cavity, shoulder pain 
was present. 


TENDERNESS AND RIGIDITY 

The presence of tenderness and rigidity in this series nas quite con 
slant. Tenderness, as a rule, is quite diffuse, with frequently a localized 
area of maximum intensity over the site of injiuj. ithout escape o 
intestinal contents or iiitraperitoneal hemorrhage, the tendeiness iiiaj 
be quite moderate and well localized. 

Tenderness of the pelvic peritoneum, demonstrated by rectal exam- 
ination, is an important diagnostic sign, indicating, in early cases, the 
presence of blood, or rarely, free intestinal contents. Later it may 
indicate the extension of peritonitis to tlie pchis. 

Although in the rare e.xccption. rigidity may be absent; it may be 
safely stated that this symptom is the most constant and valuable 
physical sign in tlie examination of the abdomen. Inke tenderness, it 
is more often generalized, with a local area of maximum intensity. Ab- 
sence of muscular rigidity may be found in those cases of contusion of 
the bowel without primary rupture or hemorrliage, occasionally in cases 
Willi profound shock, and rarely in late cases with well-developed peri- 
tonitis and profound toxemia in wlii.di meteorisin iiredominates. 


CiiMis witli gi-iieralizcil rigitUty 20 

ra.-e.s with local rigitUty only 2 

Ca.-cs willimit rigitUty J 


t'ope" strvs.sfs the value of muscular rigidity as an important symp- 
lum, c.s[)efially where it persists over a period of a few hours, as that 
due to simple eoniusioii of the muscles tends to jiass off within a coiii- 
parativelv short jicriotl of time. 
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Muscular effort alone, as a cause of intestinal rupture, is the subject 
of an article by AVilensky and Kaufmau.^“ They call attention to the 
high incidence of hernias in the series of eases they report gathered 
fioni the literature. It seems evident that the frequency of hernia in 
this type of bowel ruptm-e is quite significant. Aird,^ likewise, stresses 
the impoitanee of hernias associated with subcutaneous intestinal rup- 
ture. He states tliat riqrture maj' be due to violence applied directly to 
the hernia, to direct abdominal injury, or, more rarely, to violent hypei- 
extension of the trunk. Vance” believes that the hernia sac aids the 
production of this lesion because the coverings of the sae are too weak 
to support the intestinal wall against the explosive force within its 
lumen. 

SYJIPTOJMS AND SIG.NS 

The price of early diagnosis must be constant alertness to suspect 
nitra-abdominal injury in the presence of severe general trauma, whether 
or not there is a history of direct abdominal trauma. 

The clinical picture in the early stages when the trauma has been 
severe, especially with associated extra-abdominal injuries, is one of 
shock. Extra-abdominal injuries with severe shock overshadowed the 
abdominal injury and caused diagnostic error in four eases in tliis series. 
On the other hand, aS Cooke states ;■* ‘‘In tlie presence of slight general 
trauma, rupture of the intestine may produce fe^v immediate symptoms.” 

Occasionally, delay in onset of .symptoms may be due to secondary 
perforation of the bowel, the original lesion at the time of accident be- 
ing a bruise of the intestinal wall, which later sloughs with the onset 
of symptoms of perforation. In one case in this series contusion of the 
bowel wall was sufficient to devitalize the tissue to the extent that it 
became permeable to the passage of bacteria with the development of 
generalized peritonitis. 

A careful cousideratioii of the history with reference to the type of 
injury sustained, together Avith a careful phj'sical examination and 
close observation over a period of three or four hours, will lead, at least, 
to a definite suspicion of intra-abdominal injury Avliich is adequate 
justification for operation. 

It is remarkable that, even in the presence of extreme violence, there 
is usually little evidence of injury to the abdominal parietes. There was 
evidence of traiima to the abdominal wall in onl^^ S of 25 cases. Abia- 
sions and bruises were the most common injuries. TJie only instance 
in this series of severe injuiy Avas a ease of traumatic Jicrnia, in Avhieh 
all layers of tlie abdominal AA'all were ruptured except the skin. 

Evidence of injuiy to abdominal parietes in 25 eases of intestinal 
and mesenteric injury ; 
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ivas first described by G-. A. Peters of Toronto in a paper entitled “The 
Telephonic Properties of the Inflamed Abdomen” in the Canadian 
Journal of Medicine and Surgery, December, 1902. It ivas reported 
again by ClaybroolG in 1904. The latter author considered it a positive 
indication for laparotomy whether other signs are present or not and 
believed it due to irritation of the parietal peritoneum by the sudden 
outpouring of foreign material into the abdominal cavity. He noted 
the sign in cases of ruptured solid visciis with hemorrhage as well as 
in cases of ruptured hollow viscus with free air. Ledgard® believed the 
phenomenon was due to gas in the peritoneal cavity as he did not think 
the presence of free fluid alone was enough to produce the sign. I, 
liowever, have observed the sign in the ease of rupture of solid as well 
us hollow viscus, but I am not prepared to venture an opinion as to its 
value as a frequent diagnostic sign. 

OBLITERATION OF LIT^R DULLNESS 

Diminution or obliteration of liver dullness is not a frequent sign of 
early perforation of the intestine. Certainly it is not found as frequently 
in traumatic rupture of the bowel as in acute perforation of peptic 
ulcer. Absence of liver dullness may indicate a late stage of peritonitis ’ 
being caused by ileus and, consequently, in such instances, is a bad 
prognostic sign. In this series obliteration of liver dullness was found 
in 2 cases, 1 of which was due to tympany from distended bowel in a 
well-advanced peritonitis. 


X-RAY 


Positive findings in the flat .x-ray plate of the abdomen are diagnostic. 
The presence of free air, intestinal contents, and blood may be demon- 
strated by this metliod. As a positive finding its value is obvious, but 
negative findings should not inliuenec one’s decision. Only 1 case in 
this group, a iTqiture of the jejunum, was x-rayed with reference to 
the demonstration of free air. The findings were negative. Greater 
use should be made of this valuable diagnostic method in doubtful cases 
for, although the percentage in wliieh free air will be demonstrated 
is probably small, yet those in which free intestinal contents and blood 
may be shown will raise the number with positive x-ray findings con- 
siderably. 

TEUl'KIUTUKE AND DULSE 


During the initial i)eriod of shock, a subnormal temperature and weak 
thready imlse are to be exiieeteil. Following tills jieriod the.se two 
iudieat..rs are not a reliable guide as they are aid to he normal H„u- 
ever, an abnormality eonsi.sting of a gradual but sleadv inerea.e in 
r..... .™.l ,™„K.rM„rc .s 

1, I, .ly. ar. ™„.|,arat,vdy lala 
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VOllmXG 

Vomiting is significant, especially when repeated and eontinuoiis 
However, it is not invariably present. It was absent in 3 cases in this 
senes in wiiieh the trauma was localized and pathologic lesion was con- 
fined to the intestine, jiloynihan” slated that vomiting, with a con- 
tinuous increase of pulse rate after the period of shock is over, were 
two signs together which justified exploration. 

SHIPTIXG DUELXESS 

The presence of free fluid in the peritoneal cavity, as denoted hj' shift- 
ing dullness in the flanks, is a positive sign of intraperitoneal injui'y 
that calls for operative intervention. During the first few liours fol- 
lowing rupture, contraction of the muscular coats of the intestinal wall 
usually prevents the escape of contents in an amount large enougli to be 
detected by abdominal percussion except with large or complete tears. 
However, with tearing of mesenteric vessels or, more rarely, vessels in 
the bowel wall itself, bleeding suffieient to give dullness in the flanks 
will occur. There were 8 eases in which shifting dullness in the flanks 
was demonstrated. In 2 eases it was due to massive escape of intestinal 
contents from large tears of the bowel and in the remaining 6 it was 
due to hemorrhage from the mesentery, from the bowel wall, from a 
solid viscus, or from a combination of these sources. 

Presence of sliifting dullness 8 o.i.ses 

Absence of sliifting dullness .'! ense.s 

No mention of shifting dnllness ■ 1-i cases 

C03IPLETE ABSENCE OF AUDIBLE FEBISTALSIS (SO-C.U.I.EI) 

"silent abdoaien") 

Too much reliance should not be placed on this sign. It is true, in 
the majority of eases, that audible peristalsis is absent following per- 
foration of a hollow viscus, but in the occasional instance it may ho 
present and even active. It is weU to remember in this connection 
that audible peristalsis may be absent in the normal peritoneal cavity 
for a period of time which exceeds that ordinarily consumed in ausculta- 
lion of the abdomen. In such cases, however, it may usually lie elicited 
by mildly stimulating the abdominal wall by blunt stroking or jiressure 
with quick release. 

Audible peristalsis absent S eases 

.Audible peri.stalsis present 1 i^ase 

.Audible peristalsis not mentioned Id cases 

claybkook’s sig.n 

The transmission of the licart and rc-sjiiratory sounds so that thej 
can be heard almost as well all over tlie abdomen as over tiu; chest 
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Laceration of the Mesentery . — ^Whea a tear of the mesentery occurs 
with bleeding of any considerable quantity, the specific sign of free 
iiitraperitoneal fiuid, shifting dullness in the fianks, is present. Eleven 
of 12 cases of mesenteric tear were due to automobile accidents. The 
1 e.\ception was that due to indirect violence. Five of these 12 were 
associated with intestinal perforation. Of the remaining 7, 1 was asso- 
ciated with severe bruising, but not rupture of the bow'el wall. In this 
group of 7, unassociated with bowel rupture, only 1 was operated upon. 
This case was unassociated -with anj"^ other injurj’^ and recovery took 
place. All of the remaining 6 died. They were all associated with other 
injuries. Four were complicated by fractures; 1, by rupture of the 
liver and kidney; and 1, by severe bruising of the bowel wall. The 
reason for not operating upon these 6 patients was because of diagnostic 
error in 3 and moribund condition of the patient in 3. The cause of 
death in each case was due, essentially, to hemorrhage, although shock 
was a contributing factor in 2 and peritonitis in 2. 

It should be remembered that tlio danger of mesenteric tears is two- 
fold. Hemorrhage is probably tlie most frequent cause of death. How’- 
ever, fatal peritonitis may result from devitalization or sloughing of 
the bowel wall deprived of adequate blood supply. A rare but highly 
fatal complication is “mesenteric disinsertion,” or complete tearing of 
the mesentery from the bowel for variable distance. This condition, as 
well as mesenteric injuries of lesser magnitude in which the viability 
of the bowel is jeopardized, necessitates intestinal resection. 

Associated Intrayeritoncal Injury . — There were only 2 cases of asso- 
ciated iiitraperitoneal injury; a rupture of the liver (and kidney) oc- 
curred ill a case of torn mesentery and a ruptured pancreas occurred 
with a rupture of the duodenum. 

Associated Extrapcritoncal Injury . — Tliis group is instructive. There 
were S cases, 7 of whicli were fractures. Six of these were not operated 
upon, 3 because of erroneous diagnoses and 3 because of moribund con- 
dition of patient on admission. Four of these fracture cases occurred 
with mesenteric injuries, without intestinal ruiiture. 

Tliis group forms an important one. Because of the increased num- 
ber of automobile accidents, the relative and actual incidence of these 
cases is liecomiug greater. They are poor surgical risks because of 


shock and hemorrhage. Hemorrhage from a large mesenteric ves.sel 
may be rapidly fatal, e.specially when combined witli shock from a major 
fracture. The diagnosis may be masked by an obvious injury, wliile 
the intra-abdominal pathology is overlooked even with severe intra- 
lieritoneal hemorrhage. This chance is increased by tlie fact that evi- 
dence of abilominal trauma in the form of abrasions or other evidence 
of external injury may be, and usually Ls, quite insignificant 

In order that these ea.se.s may not be overlooked." abdominal injurv 
should be suspected m every ea.se of severe general trauma, whether o‘r 



602 


SURGERY 


may be to wait until tlie pathologic process has progressed too far. Pol- 
owiug the period of shock, a steadily increasing pulse rate with a fall- 
ing blood pressure is indicative of hemorrhage. 

THE BLOOD COUNT 

Because of the associated sliock with a depletion in plasma volume, 
the red cell count in the early hour-s of bowel perforation will tend to be 
normal, even with considerable hemorrhage. The leucocyte count is 
characteristically elevated in part because of decrease in plasma volume 
and in part because of stimulation to the peritoneum. The red cell 
count, taken in 7 cases, ranged from 2,600,000 to 5,500,000 with 6 well 
above 4,000,000. The low count occurred in a case of e.xtreme retro- 
peritoneal and intraperitoneal hemorrhage associated with a fractured 
pelvis. Leucocytosis was found in all except 1 of 14 eases, ranging 
from 6,S00 to 32,200, the latter occurring in a ease of ruptured mesentery 
without other injury. 

Emphysema of the posterior abdominal wall is a diagnostic sign of 
retroperitoneal rupture of the duodenum or colon. Butler“ calls atten- 
tion to the faet that emphysema of the pelvic cellular tissues may be 
palpated on rectal examination. In this series the sign was not observed. 

FACTORS WHICH INFLUENCE THE JIORTALITY RATE^ 

Nature of the Traumatizing Force . — ^^iutomobile accidents were re- 
sponsible for 17 cases, with a mortality of 65 per cent. The remaining 
8, with a mortality of 37 per cent, were due to a variety of accidents, 
but with a common factor, 1 ease excepted, of well-localized trauma 
applied to the abdomen. The one e.xceptiou occurred in a ijatient who 
Jumped from a window, presumably in which ease the violence Avas 
indirect. 

The high mortality rate in the group caused by motor car accidents 
is due to the greater degree of violence and its wider application with 
serious associated injuries. There were 9 instances of associated extia- 
peritoneal injury and 2 of intraperitoneal injury, all of which oceuiied 
in those due to automobile accidents. There were 3 instances ot auto- 
mobile injuries in Avhich the trauma was localized, due to tlie steering 
wheel striking the abdomen. 

Location of Intestinal rerforutiun.—TliQ ileum was the site of per- 
foration in 10 cases, with a mortality of 20 per cent. Seven were un- 
associated with otlier injury, not including tiie mesentery. Slx were 
due to localized trauma. There Avere 5 cases of perforation ot the 
Jejiuunn Avith 3 deaths, a mortality of 60 per cent. Tavo cases of riijiture 
of the duodenum and 1 case of rupture of the dcsceiuling colon Avere 
fatal. 


'See Table I. 




Aiiloiiiiibilo Duocleiiiiiii - Pancrojitic - 15 lir. - Boiilli, pori- 
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not there is external evidence or liistory of traiuna directly to tlie 
abdomen. Examination of the abdomen for tenderness, rigidity, and 
especially evidence of free fluid, should be painstaking. Prompt and 
adequate treatment of shock is essential, for these cases constitute des- 
perate risks and a lethal outcome will result unless shock and hemorrhage 
are combated prompt^ to imiirove tlie patient’s condition sufficiently to 
permit operation. 

Of 18 eases of bowel rupture, the perforations were single except in 
2 cases. There were 2 in this group that were not operated upon be- 
cause the patients were in extremis. 

DUR-VTION OF INJURY BEFORE OPERATION 

The importance of early diagnosis and prompt treatment is well 
illustrated in this grouji of cases. Ten patients operated upon within 
eight hours gave a mortality of 10 per cent. Six were operated upon 
after eight hours with a mortality of 66 per cent. Nine cases without 
operation died. According to Lockwood," tlie best results follow opera- 
tion between two to four hours after in.iury, the mortality rate increas- 
ing approximately 15 per cent every four hours thereafter. 

SIEGEL ’s STAT1.STICS (.SE.NX'") 

MOKTAUTV 


Ciises operated upon during first •! hours 15.2% 

Case.s operated upon 5 to S hours 44.4% 

Cii.se.s operated upon 0 to 12 iiours 6:1.0% 

Cast’s operated upon later 70.0% 


Iflassie,’" on the other hand, reporting 31 cases operated upon witli a 
mortality of 7S per cent, did not believe tlie time factor to he of such 
great importance. 

TRK.VT.ME.XT 


Even though shock is not pre.sent at onset, it may occur during the 
operative procedure and this event should he anticipated. Restoration 
of tile iilood volume should he proniiiliy instituted, in this series blood 
transfusions were used in II eases and 6 per cent gum acacia, an aile- 
quale emergency suhstitule, in a le.sser number. The facility with which 
transfusions of blood are given in this institution obviates, to a large 
extent, the iicce.ssity for tlie use of acacia except in extreme ca.se.s. 
llcmonhage is treated in conjunction witli slioek and by oiieration 
not too long delayed. I’eritonitis, a eomplicat ion of delayed treatment, 
can he pievcntcd by early operation. Operation should he undertaken 


within a period of four or live hours after injury. This gives ample 
lime to treat shock if sucli treatment is to avail and is earlv enonoh 
to avoid the onset of pcntoiiiti.s. As far as the ojierative inocedure is 
concerned. inic.-,luial rc.M-clions are to lie avoided if simple closure of 
the ]ierforaiiun and repair of the mc.sejilery uilf sufl'u-v. 
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not there is external evidence or history of trauma directly to the 
abdomen. Examination of the abdomen for tenderness, rigidity, and 
especially evidence of free fluid, should he painstaking. Prompt and 
adequate treatment of sliock is essential, for these eases constitute des- 
perate risks and a lethal outcome will result unless shock and hemorrhage 
are combated promptly to improve the patient’s condition suffieientlj" to 
permit operation. 

Of 18 eases of bowel rupture, the perforations were single except in 
2 eases. There were 2 in this group that were not operated upon be- 
cause tlie patients were in extremis. 

DURATION OF INJURY BEFORE OPERATION 

The importance of early diagnosis and prompt treatment is well 
illustrated in this group of eases. Ten patients operated upon within 
eight hours gave a mortality of 10 per cent. Six were operated upon 
after eight hours with a mortality of 66 per cent. Niue cases without 
operation died. According to Lockwood,® the best results follow opera- 
tion between two to four liours after injury, the mortality rate increas- 
ing apiiroximatcly 15 ])er cent every four hours thereafter. 

SIEGEL’S STATISTICS (.SENN'®) 

MORT.VLITV 


Cases operated upon during first -I Iiours 13.2% 

Cases operated upon 5 to S hour.s -14.4% 

Ca.ses opcrate.d upon !) to 12 liour.s 0l!.G% 

Ca.^es operated upon later 70.0% 


lla.ssie,’" on (he other liaiul, re[)orting 31 cases operated upon with a 
mortality of 78 per cent, did not believe tlie time factor to be of such 
great importance. 

TltKAT.MEXr 

Lven though shock i.s not present at onset, it may oeeiir during the 
operative iiroeedure and this event should be anticiiiated. Ecsloratiou 
of tile blood volume sliouUl be promptly instituted. In this .series blood 
transfusions were used in 1 1 ca.ses and 6 jier cent gum acacia, an ade- 
quate emergency substitute, in a lesser numlier. The facility with wliich 
transfii.sions of blood are given in this institution ohviate.s, to a large 
extent, the nece.ssily for the use of aeaeia exi-ejit in e.xtreme cases. 
Hemorrhage is treated in eonjnnetiun with .shock and by operation 
not too long delayed. Peritonitis, a complication of delayed treatment, 
can he prevented by early operation, tlperation should be undertaken 
within a period of four or (ive hours after injury. I’liis gives amiile 
time to treat slioik if such treatment is to avail and is earlv enoiluh 
to avoid the onset of piu itoiiitis. As far as llie oiieralive procedure is 
eoneerned. intestinal ri'sections are (■> he avoided if simple elosiiro of 
the perforation ainl repair of the me.seiitery will sulliee. 
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Intraperitoueal drainage should be the rule except in early cases. 
Pour early eases in this series were closed without drainage and recov- 
ered. Limited areas of the bowel wall which are severely bruised or 
otherwise traumatized without actual perforation should be carefully 
repaired or covered with omeirtum to prevent the possible catastrophe 
of late or secorrdary perforation. 

Eirterostomy may be indicated, as Courrseller“ advises in writing on 
gunshot wourrds of the bowel, for the purpose of relieviirg terrsion on 
the suture Irne in all eases of nrultiple perforations. Air enterostomy 
was performed in 1 case of perforated ileum of twenty-five hours’ 
duration. Death occurred from generalized peritoiritis. 

The cases in this series that were operated upoir early and recovered 
were remarkabl 3 '’ free of postoperative complications. 


SUMM^VKY AND CONCLUSIONS 

1. The nrechairisnr of urtestinal and mesenteric injuries is described. 

2. The importance of careful abdominal examination in traumatic 
injuries is stressed. Attention is called to the fact that usually little 
evidence of external injury to the abdominal wall wiU be found. 

3. Symptoms and signs are described with special reference to ab- 
dominal pain, tenderness, rigidity, evidence of intraperitoueal fluid, 
vomiting, and the pulse and temperature. 

4. Factors which influence the mortality rate are considered with 
reference to: (A) the nature of the traumatizing force, (B) location 
of the intestinal perforation, (C) mesenteric tears with special reference 
to the frecpiency and high mortality of those unassociated with bowel 
rupture, (D) associated injuries, and (E) duration of the injury before 
operation. 

5. The treatment of shock is emphasized. 

6. It is believed that the optimum time for operation is from two to 
five hours after injury. 

7. Operation is indicated when a reasonable suspicion of intraperi- 
toneal injury exists based upon the sj'mptoms and signs enumerated 
whether or not there is evidence of external abdominal trauma or a 
history of direct abdominal violence. 
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Intraperitoneal^ drainage should he the rule except in early cases. 
Four early cases in this series were closed without drainage and recov- 
eied. .Limited areas of the bowel wall which are severely bruised or 
otherwise traumatized without actual perforation should be carefully 
repaired or covered with omerrtirnr to prevent the irossible catastrophe 
of late or secondary perforation. 

Errterostorny may be indicated, as Gorurseller'' advises hr writing on 
gunshot worurds of the borvel, for the prrrpose of relieving tension on 
the suture lirre hr all cases of mrrltiple perforatioirs. Air eiiterostoniy 
was performed hr 1 case of perforated ilerrnr of twenty-five hours’ 
drrration. Death occurred from generalized peritonitis. 

The cases hr this series that rvere operated uirorr early and recovered 
were remarkablj- free of postoperative complications. 


SmiMiVRY AND CONCLUSIONS 

1. The mechanism of intestinal and meseirteric injuries is described. 

2. The importance of careful abdominal examhiation in traumatic 
injuries is stressed. Attention is called to the fact that usually little 
evidence of external injiu'y to the abdominal wall will be found. 

3. Symptoms and signs are described with special reference to ab- 
dominal pain, tenderness, rigidity, evidence of intraperitoneal fluid, 
vomiting, and the pulse and temperature. 

4. Factors which influence the mortality rate are considered with 
reference to; (A) the nature of the traumatizing force, (B) location 
of the intestinal perforation, (C) mesenteric tears with special reference 
to the frequency and high mortality of those unassociated with bowel 
rupture, (D) associated injuries, and (E) duration of the injury before 
operation. 

5. The treatment of shock is emphasized. 

6. It is believed that the optimum time for operation is from tuu to 
five hours after injury. 

7. Operation is indicated when a rca.sonable suspicion of intrapori- 
toneal injury exists based upon the symptoms and signs enumerated 
whether or not there is evidence of external abdominal trauma or a 
hi.story of direct abdominal violence. 
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toxin, causing a severe anemia; and, finally, a pure systemic toxin. Ihe 
last two may easily be the result of a single toxin. 

Tlie following clinicopathologic classification is suggested, dependent 
upon the relative degree of the various toxins present, the extent of the 
local pathology, and the relation of the lesion to the severity of the 
systemic toxemia : 

1. Primarihj Toxic (Fulminating ). — Toxemia far out of proportion 
to local lesion. 

2. Primarily Gangrenous (Mechanical ). — Local lesion out of pio- 
portion to systemic toxemia. 

3. Usual or Common . — Toxemia in proportion to local lesion. 

4. Localized or Delayed . — Lesion and toxemia relatively mild. 

The fulminating case is quite classical and nsually offers no diagnostic 
difficultj'. The patient is in a state of profound shock with a rapid, 
thready pulse, low blood pressure, a delirious state, and tempeiatuie 
which varies from 103 to 105°. The respirations are rapid and fie- 
(luently labored and characteristically^ there is a marked anemia piesent. 
Following traumatic injuries, the i*ecognition is immediate, but as a com- 
plication in the clean postoperative ca.se the surgeon is frequently con- 
fused. In the latter instance an eiToneous impression of occult bleeding 
is likely to be had. 

The primarily gangrenous type due to mechanical occlusion of t le 
main vessels is characterized by a mortified and gaseous e.xtremity which 
is clinically obvious. In these eases the toxemia is relatively mild be- 
cause of the lack of absorption due to venous eompre.ssion. 

The usual, or common, variety oecurs in neglected open or partially 
open wounds of 24 or 48 hours' duration. The gas is not so destructive 
as it never develops much pressure, but e.seapes through the open wound. 
The exudate is likewi.se discharged rather than absorbed. The degree ol 
toxicity is usually proportionate to the extent of the local lesion; how- 
ever, this is not a strict rule. 

The localized or delayed type occurs in old wounds. The lesion is 
well walled oil' and the offending agents are of low virulence. Such con- 
ditions are usuallv discovered by incision, culture, or x-iaj. 

Diagno.sis in gas bacillus infection is relatively ca.sy and the detection 
of earlv cases is not ditficult it the <lisca.se i.s kci>t in mind. All poten- 
tially i'ufecteil wounds shouUl be .scrupulously examined, not daily, but 
everv four or live hours. Thi> onset of gas infection can be detected 
liel'ore the sv.stemic symptoms are manifested in all e-xciqil the extremely 
fulminating cases. I’ain of a .s<-vere degree and out of ju'oportion to tlie 
•size of the lesion is considcrisl tlie carlic.st con.stant finding. One should 
not wait for tlic appearance of systemic manifestations, such as agonizing 
pain, rajiiil thrcaily i>uls<\ liigh fcmi>crature. restlcssnc.ss, ])rostration, 
and appis’hcnsion. Kxipiisite jiain on iire.ssure, edema, and diffu.se 
ivthlcning about the wound are early tindings. Slight prtei.sure will 
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Gas Bacillus Infection 

^AS bacillus infection can be prevented; with the recent methods 
oifered, not only will many lives be saved, but many limbs as well 

In gas bacillus infection the etiologic agent, the Cl. weldiii group, and 
the piedisposing factor, trauma, are absolutely interdependent. These 
anaeiobes constitute a large group of bacilli, widely distributed in na- 
tuie and composed of saprophytic and path.ogcnic organisms. CL welchii 
(Welch and Nutall), Vihrion aeptique (Pasteur), and Cl. oedematiens 
(Weinberg and Seguin) are the moi’c imjiortant pathogens commonly 
associated with this disease. In this country Cl. ivclchii is the most 
common causative agent. 

Deep penetrating wounds with destruction of muscle and liberation 
of earbohj^drates form ideal growth conditions for these organisms, 
and because of this, the incidence is highest in compound fractures. 
Next in order of frequency arc tlie penetrating injuries to soft parts, 
especially those incurred by shotgun. Statistics obtained during tlie 
World War reveal that five times as many compound fi'actnres are com- 
plicated with this infection as are injuries to the soft parts. 

In civil practice, auto and train accidents, especially those occurring 
in rural sections, carry the greatest incidence of infection. Shotgun is 
another great instrument of trauma, the wounds of which are freiiuently 
complicated with anaerobic infections. Gage lias cultured Cl. ivolclni 
from the wool wadding of shotgun shell in every attempt. 

The lesion is primarily a local one, but sj'stcmic reactions occur rap- 
id]y, especially in the fulminating cases. When infection occurs, the 
muscle at first assumes a brick red color re.sombliiig cooked meat. It 
soon softens, becomes diffluent, and changes in color to a green, bioun, 
or black. Gas is formed and forces itself up and down the muscle 
bundles, opening up new fields for infection. The gas, according to 
Tiiorek, is the result of fermentation of isonmltoso and de.xtro.se con- 
vez'ted from the glj'cogen of tlic living rnusrlc. Taylor and Hanson have 
demonstrated that this gas may develop high pressure. In two hours tlie 
pressure rises and in .six lioiir.s a in-e.ssurc of 23 pounds has been obtained. 
Thus more mii.srle i.s destroyed liy imiiairing its blood supply, either by 
air emboli or pre.ssure. Gveii the main triiiik may iio occluded, (‘.spr ( iall.i 
if the wound i.s closed or enclo.sed in a rigid east. 

Powci'fiil e.xoto.xins are jiroduced and eliiiieally there arc three toxins: 
a local necrotizing to.xiii, prodiiriii" neeiosis of muselcs; a hemolytic 

eio 
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a recent valuable development. We have treated eight detui-^jj. 
taminatcd wounds with no occurrence of the disease, but such 
series is of no sigirificanee. 

The treatment of a developed case requires prompt and adequat 
surgical methods. The progress of the infection must be stopped and 
the symptoms must be relieved. These patients are invariably poor 
operative rislrs, and the severity of the toxemia should determine the 
degree of radicalism. The radical methods used so frequently* in the 
past Iiave claimed many* lives unnecessarily^ AVith the institution of 
“less radical” methods, antitoxin, and the x-ray*, most of these patients 
could have been saved. Conservatism play*s no part in the treatment 
of this disease. The methods advocated are decompression and^ debiide- 
nient. Adequate decompression will prevent the progress of the de- 
structive gas. Debridement means the excision of local lesion, especially^ 
the necrotic muscle. Surgery* must be more extensive than the lesion, 
and muscle should be excised until there is a good blood supply* and 
contractility is present. The wound is left wide open and ii ligated vith 
hydrogen peroxide. The latter is superior to all other Iluids in the treat- 
ment of gas bacillus infection because of the liberation of nascent oxy gen. 

In cases of mechanical obstruction in which^ there is little to.xemia, 
amputation can be accomplished (luitc safely following the usua pie- 
operative supportive measures. 

The use of serum therapeutically* is still under discussion, but mo.st ot 
the reports indicate its value. There are two plausible explanations tor 
its inetlicicncy* in certain cases; either the serum ^\as gi^cn late, aiu 
not in adequate doses, or the serum was monovalent or bivalent and not 
polyvalent, which is essential. 

Roentgen irradiation therapy is a valuable ad.iunet in the treatment 
of gas bacillus infections. The factors upon which the beneficial efiects 
of the x-rav are dependent are not known, and although many hypo- 
thetical explanations have been offered, none have been proved 

Less radical methods, combined with adeiiuate dosage oi pol.vvalent 
antitoxin and the therapeutic x-ray. will cure the usual case with little 
saerilice of ti.ssue. Furthermore, in the extremely toxic cases, where 
amputation although indicated is incompatible with life, the application 
of the.se methods will control the infection, comhat the toxemia, and thus 
improve the general condition so that the necessary surgery can he done 
safely later. 

.A critic may think that those interested in this work are too enthusi- 
astic over a mortality rate ba.sed on so few cases. Bill when one wit- 
iic.Nses the spectacular effect of the therapeutic x-r;iy in gas bacillus iii- 
fectioii he will ic;di/.e that its value is not overestimated, and that liie 
method is well worthy oi further study. 

— L. Stihuij Cliiirlionm t. Jr., M.l). 

Xcw Orl.'sris, J,.i. 



612 


SURGERY 


express a tlim watery or sanguinous fluid with or without a few bubbh 

\ gi-ani-positive, encapsulated, noi 

motile bacilli with staphylococci and streptococci, which is diagnostic 

III the past such diagnostic criteria may have seemed inconcliisive fo: 
t le institution of therapj^, especiaUy when amputation was resorted t( 
immediately. But in this day of less radical methods, such finding; 
are absolutely adequate. If a diagnosis is not confirmed by culture 
no harm has been done. TJie lesion was correctly treated as an infectei] 
wound with the addition of other more specific measures. 


The use of x-ray in the diagnosis has received too little attention. In 
deep-seated ivoiuids, careful siieee.ssive examinations have proved it of 
value. 

Gas bacillus infection has alwaj'S carried a greater mortality rate 
than practically any other infection. The American Expeditionary 
Forces in France had a mortality of 48.5 per cent from this infection. 
In the postwar period two definite reductions were obtained. Immedi- 
ately following the World War, the primary reduction was undoubtedly 
dependent upon the improvement of surgical methods. The second 
reduction occurred with the universal use of polyvalent antitoxin. Ee- 
ceiitljq with the valuable work of Kelly and others on the therapeutic 
use of x-ray, an even greater reduction in death rate is obtained. In 
his group of collective cases the mortality rate ranged from 5 to 10 per 
cent, depending on the type of case. The author, in collaboration with 
E. W. Cooper, reported twenty cases treated in a similar manner with 
mortality of 10 per cent. 

The primary aim in treatment is to prevent the development of the 
disease. In no other phase of surgery is propliylaxis more important 
than in treatment of traumatic injuries. The immediate and ])roj)er 
care of wounds in general is the chief factor in reducing the incidence 
of gas bacillus infection. Under general anesthesia the field should be 
carefully prepared and a complete debridement performed. Jlnscle 
should be excised until it bleeds freely and contracts. If the surgeon is 
positive that the debridement is complete, he may close the wound 
tightly. If there is any doubt, the wound should be left open. A drain 
should never be used as it permits an entrance for organisms into the 
wound, as well ns an exit for the collected secretions. In compound frac- 
tures the wound is treated in a similar manner, but in addition small 
fragments of bone are removed and contaminated edges of the largei 
fragments are excised with rongeurs. Interlocldng of fragments with 
slight manipulation is often pos.sible, especially in oblique iractuie.''. In 
most compound fracture.s it is wiser to leave the wound wide o|)en. 

Prophylactic antitoxin given early, and in adequate dosage, is a 
definite preventative measure. Tiie u.se of tlie x-ray propliylaetically B 
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level. The only ways of determining excessive salt intake are by weigh- 
ing the patient daily and bj' determining the urinary excretion of salt, 
and at times even this latter index maj" fail. 

In 1923, Haden and Orr“^ recommended the administration of 1 gm. 
of .sodium chloride per kilogram of body weight as the initial dose of 
salt in the treatment of the toxemia of intestinal obstruction. At the 
time they failed to realize that the salt administered was used to replace 
the salt lost by vomiting, believing that the fnnctiou of the sodium 
chloride was to neutralize a toxin in the body. Nevertheless theirs 
was the first attempt to place salt administration on a quantitative 
basis. Ulore recently Orr”’ has recommended 250 to 500 c.c. of a 2.5 
or 5 per cent solution of sodium chloride intravenously for ])atients 
with marked hypoehloremia. 

In 1937, Falconer and Lyall'- made a definite advance toward placing 
sodium chloride administration on an accurate basis. They gave known 
amounts of .salt to patients with hypoehloremia and determined the rc- 
.sulting rise in the plasma chloride level. As a result of their studies, 
they concluded that “in hyiioehloracmia about 20 grammes (from 15 to 

110 grammes) of salt are refiuired on the average to raise the i)lasma 
chloride by 100 mg. per 100 cem.’" 

I'larly in our investigation”®- of the salt re(iuirements of surgical 
laiticiits, two simple but fundamental jn’inciples became apparent. 
Pinst, it seemed obvious that the .salt needs of a child weighing 20 kg. 
imist be (piite different from those of an adult weighing three times 
that amount. Secondly, we rea.soned that if one could determine what 
portion or per cent of the total body salt had been lost to jiroduce a 
given degree of hypoehloremia one could calculate iiceiirately the 
aaionnt of salt that must be given to restore the body chlorides to 
normal. 

'I'he total salt content of the laxly lias been discii-ssed earlier in this 
paiier. It will be recalled that Sherman” estimates the ehlorine con- 
tent. of the body to be l).15 per cent of the boily weight, or exiire.ssed 

111 terms of .soilinm chloride. I).24.'s pei- <-ent of tlie body weight. On 
this basis, there are l-l.^.S gm. of salt in a fill kg. individual; whereas, 
in a 20 kg. child there are only 49. (i gm. of salt, 'rims, it is aiijiarent 
that variations in body weight nmsi he taken into considenition in de- 
termining the salt leipiirement of p;itients with hyimehloremia. 


It has :ilso been shown that as secretions containing ehloriiles are 
best from the body there oeeni-s an accompanying f;dl in the jdasimi 
chlorides. .Sewral workers have shown that this decrease in the iilasma 
eiilorid.s is also a.ssoeiated with a fall in the s;dt content of the other 
body thuds and tissiie.s. It is a welbest.iblishcd fact that the eoneen- 
tration of ehlori.ies in the eeiebrospiiial ibiid parallels that in the blood 
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IN SUKGICxiL PATIENTS 

J^AliTLETT, iU.D., i)EKMID L. C. BlNOJIAM, P.R.C.S. (Ed.). 

ANp SvEND PedekseiY, PieD., Ayx Ahbor, jMicu. 

('Piom the Department of Suryery, University of iCichiyan) 
fCoittinued from the September i;^sue.J 

Treatment of Ihjpochloremia. — Jlypocliloretiiia inaj'- be prevented if 
the patient is inidei- the observation of tiio physieinn at tlie onset of 
the loss of body salt. However, not infrequently the patient has lost 
an iinlviiown amount of salt-containing tluids before he consults a physU 
cian, and in such instances tlie voinme-for-vohimc rule cannot ho applied. 

There are several ways of ap 2 )roae)iing the problem of salt roplaee- 
inent in patients with hypoeliloreniia. The method most eommonly nsed 
in the past has been largely one of trial and error. TJuit is, after the 
plasma chloride concentration has been determined, the clinician gives 
the amount of salt he thinks will probably be needed, and then again 
determine.s the plasma chloride level to see how aceuratcl}- ho has esti- 
mated the patient’s requirements. This method has three fanlhs. (1) 

If the i)lasma chloride concentration is checked too soon after the .saline 
administration, a misleading value will be obtained. In the stiulio.s 
that we are about to report, an interval of at least 12 bovirs elapsed 
between the eompletion of sal)7ie luhnhustration <'ind the ])Ia.si))u ehlorido 
detcrmhiatiou in order to avoid any error in this rogaj'd. (2) II the 
salt need of the patient lias been underestimated, vahiahlc time will be 
io.st in restoring the body chemistry and physioiogy io norinid. (b) If 
an excessive amount of salt has been given to a sick jiatient, he i.s apt 
to retain the extra salt together with water aud tiuw dei'elop uater- 
logging of his tissues. E.xee.ssivc salt adminisf ration u.siially nil! not 
bo shown by an abnormally high plasma chloride level, shiee, as has 
been already pointed out, the plasma ehloi’ide concent ration can rarely 
be forced above normal by large doses of sodium ciiloride. Otten in 
.sick patient.s it cannot be raised even to the lower limits of normal. 
lienee, if the clinician uses only the jda-siiia chloriilc level a.s an indc.v 
of overdo.sa"e of salt, he is apt to ho misled into forcing .salt iijam tiie 
IKiticnt who is not al)lc at the time to attain a iiortiial plasma chloride 

oil 
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Experimental Observations . — In order to deteimine the pi act' • 
of these theoretical calculations, the formula nas app ^ 
ment of a series of cases witti l^ochloremia. hypochloremia 

the experimental subjects sho^vn in Table ^ 
has been produced intentionally. These subjects were 
amount approximately ecpial to that calculated 

store the plasma chlorides to 560 mg. per cent. ^ ^ -nhYsiolon-ic 

(G. W.), the salt was given intravenously m the form ^ 

saline or Einger’s solution at the rate of ex- 

of the urine was collected ^ °Per si-iuficant salt losses 

creted in this manner was detei mined. * » 

occurred. , , 

The results of this study are shown in Table X. 
tion between the amount of salt lost resultmg m i>P 
amount actually retained after salt replacemen , a tlieoretical 

optimal retention based on the fo^nuda indicate a the theouitm.^ 

principles of salt replacement that the actual salt 

two instances there is a noticeable disc p . depleted 

ta. and ,1.0 optimal fOtcuUon salt 

plasma chloride level. In the case of t. , ^osl. In this 

rolontion was considerably in excess o ^ ‘ ,>Pi,tralion of 30S mg. 

patloat tU= —lly low Pf- ' 

per cent was produced This resulted in tlie 

of water by mouth in a shoU pe 

dilution of the chlorides ^ Lition ^ the optimal salt 

plasma chloride considerably in excess of 

retention resulted m a ealculat • ^ 

the amount of salt which had ac ealciilated to be necessary 

about 16 gm. more salt weic s ^ aiscrepauev for the most part 

to restore the chlorides to norma d-uei^^^ 

IS accounted for by the ^ thc'’s-ilt-poor diet during which time 

U3.8 gm.) in the eoneentration. 

"0„fc‘-»‘™" oo,.,„.o..t lo.- it ilhm.,a,00 a 

llic case of C. • ' administration. This patient was 

complicating ^ by ga.stric tube in liie form of a 

given .1-1 gm. o us . .jiTerward he pa.xsed two large watery iiicon- 

1.7 per cent l.OOt) e.e. each. As poiutoil out by 

lineut stoo s hvpertonie salt .solution stimulates i)eristalsis,”=-”* 

and 'thus Us ime may’rcmiU in inaccuracies i>y provoking ahnorinal losses 
tlirongh diarrhea. 

Kiev 'll otiiei- patients .shown in Table XI liad low plasma chlorides 
when first ilu-y came to onr attention. This group inehidetl instances 
of pyloric ami intestinal <ib.sl ruction, rectal polyj) with ])rofii.se rectal 
discl'nr'c paralvtic ilvus. and patients who iiad iiecii on gastroduodenal 
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Zh’ “ ””'1 8““. Tnulev, .„d Ayers- showed 

. le eclme iii plasma chlorides was accompanied by a fall in the 
C l oride concentration of liver and muscle tissues. The thorough work 
oi White and Bridge"' on dogs with experimental intestinal obstruction 
led them to the conclusions that chlorine is lost from the tissues in 
amounts directly proportional to the decrease in tlie chlorine content 
in the blood, and the total dechlorination of the body corresponds closely 
to the salt recovered in voniitus and iii'ine. 


All of the.se findings seem to warrant tiie assumption that the plasma 
chloiido lc\el is a satisfactory index of the chloride concentration 
tliioiigliout the body. Hence, if tiie plasma chlorides arc 20 per cent 
below normal, it seems reasonable to assume that about 20 per cent of 
the body chlorides have been lost. On this basis, Iniowiug the normal 
salt content of the body and the portion of it that has been lost iis 
indicated by the plasma chloride level, one should be able to calculate 
the number of grams of salt that must be returned to the bod}’- to re- 
store the bod}" chlorides to normal. These concepts may be expressed 
in the form of simple e((uations as follows; 


1. % of boily s.ilt lost = 


Normal pi. chi. - Actual pi. chi. 

Normal plasma chlorides 
Total salt content of the body = 0.24S per cent of body weight (gJii.) 
From 1 and S: 

Number of gm. of salt needed to restore body chlorides to normal 
= per cent of body salt lost x total salt content of body 
^ Normal pi. chi. - Actujil pi, chi. ^ ^ P 2^5% of body weight (gm.) 


Normal plasma chlorides 
5(50* - actual plasma chlorides 
500 


X 0.002-lS X body weight (gm.) t 


This formula becomes much simpler than it appears to be wlien ap- 
plied to an actual case. For example, assume that one is dealing with 
a 60 kg. patient having plasma chlorides of 410 mg. per cent. Ihe 
calculations under the conditions stated arc as follows : 


Per cent of body salt lost = 


500 - -110 


500 


X 100 =: 20.S per cent 


Total salt content of the body = 0.24S per cent x oO.OOO gm. = f'"' , 

Gm. of salt needed to restore body ehlorides to normal = 2(..S per cent of • 

= 39.9 gm. Thus, this individual would need 39.9 gm. of s;ilt, wliicli, it „ 
in the form of piiysiologic saline solution (0.S5 gm. per 100 c.c.), would amount 
to c.e. 

bodluni 


•The normal plasma chloriae concentration varies from oSO [f 
chloiiao per 100 c.c. Tlio lower limit w.as selected for tiiu calculations 
sick patients will not attain a liigher level. If it Is Uraireil. a hlulier c.iluo ii . j 
used in tiie formula. 

tin some laboratories wiiole blood chlorides ratiier Chan pliunia cblormes . c 
determined. Using- ISO mg, sodium clilorlde per 100 c.c. 
blood, the formula calculation would be; 


thi; normal for u/iolc 


Gm. not Jotl = 


l.'O - fictnal blood oliforMo.-* 


X n.OUlMeS < b'rily (Kim) 
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Exijwuncntal Obscrvulions . — lu order to determine the practical value 
of these theoretical calculations, tlie formula was applied in the treat- 
ment of a series of eases with hypoeldoremia. Seven of the eases were 
llie experimental subjects sho\ni in Table YI in whom In-pocliloremia 
has been produced intentionally. These subjects were given salt in an 
amount apj)ro.ximately etpial to that calculated to be necessaiw to re- 
store the plasma chlorides to 560 mg. per cent. With one e.xception 
(G. W.), the salt was given intravenously in the form of physiologic 
saline or liinger's solution at the rate of about 500 c.c. per hour. All 
of the urine was collected during the period of study and the sjdt ex- 
creted in this manner was determined. No other significant salt losses 
oceiUTed. 

The results of this study are shown in Table X. The close correla- 
tion l)clwceu the amount of .salt lost resulting in h.vpoehloremia, the 
amount actually retained after salt replacement, and the calculated 
ojnimal retention based on the formula indicate that the theoretical 
principles of salt replacement that have been presented are sound. In 
two instances there is a noticeable discrepancy between the actual salt 
lost and tiie optimal retention calculated on the basis of the depleted 
plasma cliloride level, lu tlie case of G. W. the calculated optimal .salt 
retention was considerably in excess of the actual salt lost. In tins 
patient the unusually low plasma cliloride concentration of 308 mg. 
per cent was produced in part by the forced ingestion of 3,400 e.e. 
of water by mouth in a short period of time. This resulted in the 
dilution of the chlorides remaining in tlie body. The use of this diluted 
plasma chloride concentration for the determination of the optimal salt 
retention resulted in a calculated salt need considerably in exce.ss of 
the amount of salt wliich had actually been lost. In the ease of II. A. 
about 16 gm. more salt were lost than were calculated to be necessary 
to restore the chlorides to normal. This discrepancy for the most part 
is accounted for b.v the unusually large excretion of .salt in the urine 
(13.S gm.) in the first two days on the salt-poor diet during which time 
no alteration occurred in the plasma chloride concentration. 

Tlie ea.se of G. W. de.servc3 additional comment for it illustrates a 
comidicating factor in accurate salt administration. This patient was 
given 34 gm. of his total salt intake by ga.stric tube in the form of a 
1.7 jier cent solution. Soon afterward he pa.s.scd two large waterv incon- 
tinent stools estimated to he about 1,000 c.c. each. As pointed out by 
a number of workers, liypertonic .salt .solution stimulates peristalsis.”^''” 
and thus its use may result in inaccuracies by jirovokiug abnormal lossc-s 
tiirough diarrhea. 

Kleveii tither patients shown in Table XI had low plasma chlorides 
when first they came to our attention. This group included instances 
of pyloric and intestinal obstruction, rectal polyp witJi profuse rectal 
discharge, paralytic ileus, and patients who had been on gastroduodenal 
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suction without accurate replacement of the drainage losses with physio- 
logic saline solution. These cases were treated in a manner similar to 
those already discussed, their cliloride needs being calculated on the 
basis of their weight and their initial plasma chloride level. If the pa- 
tient was losing chlorides through some abnormal source during tlie 
peiiod of correction of the hypoehloremia, these losses were replaced 
by the volume-for-volume rule. In a few eases small amounts of salt 
were given orally in addition to the intravenous administration. If the 
patient was dehydrated and the amount of fluid given as isotonic saline 
was not sufficient to correct the condition the extra water recjuirenicnts 
w'ere provided for bj" the intrai'enous administration of a per cent 
glucose in distilled w^ater. In most of the patients a very" satisfactorv 
plasma chloride level was reached and there was a close correlation he- 
twmen the actual salt retained and the optimal retention as calculated by 
the formula. 


Patient B. S. attained a plasma chloride coneentration of only 493 mg. 
per cent. However, this seemed to be the maximum level for the patient 
at the time, for she excreted 9.2 gin. of salt in the urine and further 
administration of sodium chloride failed to raise the plasma ciilorides 
significautly. 

Patient C. K. w'as in a moribund state w'hen she first came under our 
observation. She had a large rectal polyp associated with frequent 
wateiy stools and profuse rectal discharge. The salt content of this 
discharge W'as found to be 5.2 gm. per liter. Before half of the neces- 
sary salt had been administered, she was aw'ake, and 24 hours after 
begimiing the saline therapy she was sitting up in bed, mentally alert 
to the point of making Avitty remarks, and was taking food. One of tlic 
characteristic findings in these patients avIio are treated for hyiio- 
chloremia is a definite euphoria as the plasma cldorides approach normal. 
The final plasma chloride level in this patient was only 52S mg. per cent 
but it wnll be noted that the actual salt retention fell 7 gm. short of the 
ealculated need. This Avas duo to the fact that tlie patient Avas losing 
more salt in the rectal discharge than Ave had anticipated, and .so avo had 
not made adequate alloAvancc for tins factor. The rectal poh^p ivas re- 
moved and the patient left the hospital cured. If her moribund slate 
had not been recognized as due to hypoehloremia, she never Avonld have 


come to operation. 

The case of L. A. D. iUustrates another iusfnietive point. She was 
an 82-year-old female with a strangulated femoral liernia. Her ealeii- 
lated salt requirement was 51.6 gm. By mistake she was given i0,l gm- 
Of the exees.s, 5.5 gm. were lost in gastroduodenal drainage and 14.9 gm. 
were promptly e.vcroted in the urine, 4.9.7 gm. being retained. In geii- 
eral, we have found that .smaJl exco-ssos of suit are readily eiirninated hy 
the kidneys, but, a.s lias been pointed out jirevioiisly, large e.xce^scs in 
siek jiatients tend to caii.se edema. 
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Patient G. B. is tlie ease reported in detail in Table IV, illustrating tbe 
inabilitj’ of some patients to attain a normal plasma chloiude concentra- 
tion. 

In studying these patients we have found that some individuals will 
not attain the maximum plasma chloride eoncenti-ation following tbe 
administration of a given amount of salt for a period of 36 hours. Fal- 
eojier and LyalP- noted this same phenomenon and attributed it to 
chloride being stored in the tissues and later being used to raise tbe 
plasma chlorides. IVe have found that the individuals who are slow to 
reach a maximum i)lasma chloride eonecntralion usually retain large 
amounts of water in tiic beginning, thus decreasing the salt coucenlra- 
tion. -As this exee.ss water is excreted by tbe kidneys tlie plasma chloride 
level rises. 

Clinical Hide . — As lias been demonstrated, the formula for calcidating 
the salt requirements of patients with hypocldoremia is accurate, Init for 
clinical purposes it is somewhat eumhei-some, and a simpler rule was 
thought to he desirable. -Accordingly, the following clinical rule based 
on tlie formula has hccu found to be very useful : For each 100 me/, that 
the phima chloride level needs to be raised lo reach the normal, the pa~ 
tient should be given 0.5 gm. of soli per hilogrnm of body weight. For 
e.xainple, if a GO kg. individual has a plasma chloride level of 410 mg’, 
per cent, tiic plasma chlorides need to he raised 100 mg. to reach the 
normal of 500 mg, per cent. Tlie number of grams of sodium chloride 
required lo accomplish this rise would he: 


150 mg. 
100 mg. 


0.5 gm. 'kg. 


60 kg. = 45.0 gm. 


O 


it will lie noted lliat this is only 5.1 gm. more than the tigurc obtained by 
the formula calculation for the same circumstances ])rescnted in an 
earlier paragraiili. llcca use a patient receiving .salt usually e.xeretes a 
small amount in the urine, this slight e.xccss Ls a desirable feature. The 
(igure.s in (lie last column in Tallies -V and X[ caleulated on the ha.sis of 
this clinical rule show a dose correlation with tiic ligun-s ba.sed on Die 
formula culctdalion. 

('omiiliciitiiig Faclors . — 'rinw far the simple a.speel.s of .s;dt lo.s.s and 
rcplai’emciil have liccii pre.sciilcd. There arc. liowc.ver, certain faeloi’s 
.•oiniilieaiing the inohlcm ihal arc uorihy of dhcicvsion. The ehief of 
tlu-.se is dehydration which almu>t iiivariahiy aeeomjianies the ahiiormal 
loss of cliloridcs in clinieal siliiation.s. Gollcr and Aladdoek”'' have deiii- 
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oiustrated that a patient showinf^ definite signs of deliyd ration lias lost 
fluids amounting to about 6 per cent of liis body weight. Thus, if a 
patient’s delij^lrated weight is used in ealenlating his salt requirements, 
ess salt wdl be given tlimi if Ids hydrated weight is used. Because 
hydration is the uornial stale, we believe that the patient’s livdrated 
weight should be used in the calculations. Dehydration also tends to 
eoncontrate the blood, which in turn raises Ihe plasma chloride level. If 
the salt needs are calculated on the basis of this plasma chloride level, 
the amount of .salt given again will be less than if tlie blood were not 
concentrated. It is possible to correct for this factor in the formula, but 
the excess of salt provided by the clinical rule of 0.5 gm. of salt per kg. 
ol body weight for each 100 mg. rise in the pla.sma chlorides is sufficient 
to counterbalance the deficiency that might result in the calculations due 
to this concentration factor. 


It has been mentioned previously that ■when .sodium is lost abnormally 
from the body, water is also eliminated up to a certain point in an oftbrt 
to keep the concentration of .sodium in the body fluids constant. If 
.sodium is lost in the same or greater amounts than chlorine (as indicated 
by a normal or low carbon dioxide-combining ijower), the chloride con- 
centration of the plasma might be normal although significant amounts 
of both sodium and chlorine have been lost. Under such circumstances 
the plasma chloride level would not be of help in calculating the salt 
needs of the body. Such a patient, however, would be dehydrated as a 
result of losing body fluids containing salt, and so the suggestion of 
Collcr and Haddock"-’ of giving the patient fluids amounting to 6 per 
cent of his body w, eight in the form of physiologic saline solution should 
be followed. 

Frequently the patient with a duodenal, biliary, or intestinal fistula 
or with a profusely draining wound presents a difficult problem in 
management. If all of the fistulous or wound drainage can be collected 
and accurately measured, the losses should be replaced by the volume- 
for-volume rule. Usually, however, the losses cannot be accurately 
measured. Two possible methods of management then remain. One is 
to determine the plasma chlorides at frequent intervals and give salt 
ns indicated. This would insure keeping the body chlorides at a satis- 
factory concentration, but the laboratory work would i)io\e time 
consuming and expensive and it would not indicate whether oi not too 
much salt was being given. The other method is to follow the daily salt 
content of the urine. As long as a patient excretes more than 1 gm. ot 
salt per day in the urine, there is little danger of serious salt deiiletion. 

On the other hand, if large excesses of salt are given, this is usually 
shown by large amounts of salt in the urine. For these reasons, and 

'If only tho cleliydrateil weight i.s known, the hyilriitofl weight c.in ho ciilciihitocl .-is 
follows : 

Hydnitecl woight — Dohyilrntod woiqht .f- n.3l 
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Ix’caii.si! (leteriniiiatioii of urinary chlorides is a simple procedure, this 
metliod seems to he the more, practical of the two. As an added pre- 
caution the pla.sma chlorides should he checked every 7 to 10 days. 

Still another dillicult problem in management is illustrated by the 
ca.se of F. F. (Table XII), a 21-ycar-old male, entering the hospital 
with nausea, vomiting, abdominal pain, and distention. The plasma 
(ddoridcs were 462 mg. per cent. His calculated salt need was 25.5 gm. 
of sodium chloride. At operation a difl:u.se thickening and inflammation 
of the whole me.sentery of the small intestine was found and about 1,400 
c.c. of ascitic Iluid were removed from the j)eritoneal isivity. During the 
first 24 hours, the patient was given 4,079 c.c. of physiologic saline solu- 
tion containing 34.7 gm. of .sodium chloride. During the same period, 
14.6 gm. were lost in ga.strointe.stinal drainage and ascitic fluid. The 
Iilasma chlorides rose only to 500 mg. per cent, but the patient gained 
1.4 kg. in weight. During the ne.st three days the gastrointestinal lo.s,sc.s 
were replaced with eiiual volumes of physiologic saline .solution and 
additional fluids were given in the form of 5 per cent glueo.se in distilled 
water. The plasma chlorides dropped ]>rogi'e.ssively to 437 mg, per cent, 
and the ascites iirogrcssively became more marked. It was apparent that 
the patient was retaining water to develop a.scites and in order to make 
tlie a.scitie lluiil i.sotonic. .salt was l;cing drawn from other jiarts of the 
body. When another largo amount of .salt was given, the plasma 
chlorides ruse only to 515 mg. i)or cent and the a.scites continued to 
increase. Throughout the entire period of study, the urinary output 
of salt remained Ic.ss than 1 gm. per day. Forges’-" and Mach'-’ also 
have noted the a.s.sociation of hvpoehloremia with a.scites. The ideal 
m<?thod of managing such a case is not known, but this ca.se does call 
tittenlion to the fact that if a patient is developing uscites or hydro- 
thorax, or edema, be will lower the ctmeentratiou of the pla.sma chlorides 
iinle.ss considerable amounts of .salt are provided. On the other hand, 
the administration of large amounts of salt will tend to increase the 
Iluid retention. It is our o|)inion at the iire.scnt time that, if the .sdt 
concentration of the body is <lecrcased by the formation of ascites or 
hydrothorax. a<lditional sail should be given to restore the chh)ride con- 
centration to normal. 


ni.scr.ssio.v 


Ttie term hypocbloivmia has been Used freijiieiitly in this jiaper. 
l.Uerall> this term means a d(erva.-«e in the concent ration of the chlo'ride.s 
Die hh,od. This docs not give a true con. epiiou of tile condition which 
..AMs ... thes.. iMUents iHean.se it implies that chlorides have been last 
.,„ly trom the blo,-.l. n I crea.s. .cmily there h.,s been a proportional kess 

t.-mn .he mtcM.....! .buds a.s uell. We have .ised the term bvpo- 
Cd-o-m..-. m m,..n a ...cuv.s,. 
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decrease in the plasma chloride concentration. Perhaps a different term, 
such as “hjTiochloration," would more adccjuately convey the correct 
impression. 

In referring frequently to cliloridc depletion and replacement, wc 
have not wished to imply tliat the chloride ion alone is the one funda- 
mentallj' invoh'ed. Undouhtedl}’^ the sodium ion is as important as, if 
not more important than, the chloride ion, but its determination is too 
complicated at present to be of use clinically. A fairly accurate estimate 
of the degree of depletion of the body sodium can be arrived at by a 
determination of the plasma carbon dioxide combining power in con- 
junction with the iffasma chloride determination. However, fi'om a 
tlierapeutic standpoint, in mast clinical situations encountered by the 
surgeon correction of the chloride depletion with sodium chloride will 
ahso correct the sodium deficiency. Only in acidosis is sodium needed 
in exee-ss of chloride. Even under such circumstances it is our belief 
that hypochloremia .should first be corrected by giving the required 
amount of sodium chloride together with sufficient water and glucose to 
correct dehydration and ketasis. If, after the completion of such 
therapy, acidosis still persists, an attemiit to correct it may be made by 
giving sodium lactate or bicarbonate. As mentioned previously, 
Gamble’^' has pointed out that if water and sodium chloride are abun- 
dantly sujiplied normal kidneys can be depended upon to correct the 
acid ba.se balance of the idasma by e.xcrcting the ion not needed by the 
body. It has also been shown, esiiecially by lladen and Orr,“ that 
chloride.s other than sodium chloride are un.salisfaclorv for the eorrec- 


tiou of hypochloremia. 

Hall is always lost from the l)ody to;aelher with water and to re])laee 
one without the other is pliysinlogieally uii.souiul. It is apparent, there- 
fore, that the salt needed for llie restoration of body chlorides should 
he •'iven in isotonic or hypotonic .solution. Hypertonic solutions are 
faulty ill that they further ilclmlratc the jiationt and, heeaii.se of their 
stimulating action on the bowel, tend to produce iiiacciiracie.s in .salt 
administration h.v causing Ucs-scs in diarrlieal stools. Fnriliermore. in 
reviewing lladcn and Drr's cxperimciit.s,-= it is noted tliat a number of 
dogs willi hyiiochlorcmia died during tlie administration of hypertonic 
salt solution. One of ns (I). I,. ('*. I}.) has observed death in two ca.se.s 
of intestinal obsinietioii shortly after the administration of hvpertonie 
■Silk solution. We have found that patients wilJi Jiypoehloremia will 
retain the salt neeiled if it is given intravenously at the rate of -100 to 
r.Uf) e.e. per hour ill the form of iihy.sioh.gie sdine or Kinger-.s solution 
If tile patient is marke.ity del.ydrated, additional ilui<is in the form of 
.1 per . eiit glucose in distilleii water .shonid i,e given to provide for 
U.llev luvses lluotiol, tl„. 

add-.l to or given alteniaiely will, the .siline splmi, 


lion. 


may he 
When f/ie 
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cillondes are very low, llie total amount of iluicl giveu may appear to be 
mvwsually large, but this, nevertheless, is the amount needed to restore 
tlio normal water and salt balance of the body. 

A discussion of bypoehloremia in relation to such nonsurgieal condi- 
tions as diabetic, acidosis, adrenal insufficiency, nephritis, and pneu- 
monia has purposely been avoided because of the lengthiness of this 
paper and because these problems arc usually not the immediate concern 
of the surgeon. However, the discussion of the subject of salt balance 
eaunot be brought to a close without a few brief remarks concerning 
water into.xication. 

Water intoxication, resulting from the excessive administration of 
water by mouth or rectum and characterized by headache, nausea, 
asthenia, niusenlar irritabilit.y, salivation, convulsions, and death, was 
first described in man in 1922 by Weir, Larson, and Rountree,^" who 
correctly attributed it to an upset in the salt-water balance. They 
found that the condition could be corrected by the administration of salt 
solution and could be prevented if 10 per cent salt solution was given 
immediately before the administration of tlio water. Helwig, Schntz, 
and CiUTj’'-^ produced water intoxication in rabbits by, proctoclysis of 
tap water. Tiiey found a marked fall in the blood clilorides and in the 
chloride conteirt of the brain, kidney, and muscle. Autopsy of a fatal 
case of water lutoxieatiou in a human being reported by them showed a 
uniformly swollen brain witli a rather dry outer surface, but tlie cut 
surface showed a smooth homogeneoxis "wet" appearance. Micro- 
scopically, tliere Avas an appai’ent increase in vacuolization of the stroma. 

In a later article Helwig, Sclintz, and Kulnd^^ reported the reeoveiy of 
u patient with water intoxication following tlie administration of hyper- 
tonic salt solution. 

Cutting, Lands, and Larson*® have shoAved tliat "tlie lethal A^alne for 
infusions of 1 per cent solution of sodium chloride in cats is of tlie 
order of 500 e.e. per kilogram of body Aveiglit Avlien the rate of injection 
is 5 e.e. per kilogram of body weight per minute. This would correspond 
in a man weighing 154 pounds (70 kg.) to 35 liters at a rate of 350 c.c. 
jier minute," They found no evidence of cerebral edema in these ani- 
mals receiving niassiA^e infusions of saline solution. The fatal ease of 
Avater into.xication reported by Hehvig and others*®® received only 9 L. 
of tap Avater by proctoclysis Avithin a period of 30 hours. Tims, the 
administration of Avater must be quite different from saline solution in 
its physiologic effect on the organism. 

Of fimdaniental importance in understanding the mechanism of Aratcr 
iiitoxioation is the Avork of DarroAV and Yaiinet*®® on the redistribution 
of Avater Avhen electrolytes are lost Avithout corresponding loss of Avater. 

Thej’- have pointed out that almost seven-tenths of the body is made up 
of water which moves between intracellular and extracellular spaces in 
such a manner as to maintain osmotic equilibrium betAveen the fluid of 
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tlie cells and tliat of the extracellular .s|>aces. Since about nine-tenths 
of the osmotic pressure of the body fluids is maintained by electrolytes, 
the distribution of bodj" water is largely determined by the distribution 
of these electrolytes. The chief con.stituents within the cells are jn-ob- 
ably proteins, potassium, and phosphates. The chief constituents of the 
extracellular fluids are sodium and chloride. Osmotic eciuilibrium is 
maintained largely by a shift of water from one side of the cellular 
membrane to the other. If the amount of electrolyte in the extracellular 
fluid is decreased, water passes into the cells from tlic extracellular 
spaces in order to equalize the electrolyte concentration on both sides of 
the cell membrane. Thus, the cells .swell due to their increased water 
content. 

From this we .see that if a large amount of water is given raiiidly to 
an individual with a normal salt concentration in the extracellular 
spaces, this concentration will be somewhat decreased due to dilution; 
water will pa.s.s into the cells to establish osmotic equilibrium; and mild 
■symptoms of water intoxication will re.sult. However, if the patient has 
been depleted of electrolytes, the salt coneentratiou in the extracellular 
spaces is already at a oi-itically low level. If the concentration of the 
electrolytes is suddenly decreased further by the administration of large 
amounts of water, the cells will .swell markedly and severe .symptoms of 
water intoxication will result. Swelling of the cerebral ti.s.sues causes the 
convulsions which characterize the end stage of this condition. Thus, 
the grave danger of giving water to a patient with hypoehloreinia and 
tlierefore with depleted electrolytes is apparent. 

The treatment of water intoxication consists in the prompt administra- 
tion of sodium eliloride, and in this instance hypertonic saline given 
intravenously is the solution of choice. 

!Many iiroblcins of salt balance in surgical iiatients arc still un.solved. 
Further studies arc in prognvss at the |)rc.scnt time in an »‘fl’orl to clarify 
some of them. 

Sf.M.M.MiV co.vci.r.sio.x.s 


The maintenance of a proper salt balance is an important clinical 
jiroblem comniijnly ein-ounlcn-d by the surgeon. Fraetie;il aspects of 
salt metabolism in .snrgie;il |);itienls have been presented, it being cm- 
|iliasize<l that exec.-vsive salt administration is apt to lead to the develop- 
ment of etlema; whereas, lo.ss of .salt by vomiting, gastroduodenal sue- 
tion, duoileiial. biliary, and inte.slinal (istula.s, tliarrhea. wound draina-'c 
or profuse sweating will le:id to .serious dislurhanee of the body ehem- 
istry. Loss of Inaly eldoride.s, ehar.ieterized by livp.iehloremia is m ini 
feste.l clinically ehieily by la.ssitmJe, weakne.s,s-, drowsine.vs, coma 
anore.sia, nausea, low juilse pre.ssure. and dehydr.it ion. 

1, ta. Ih » u.' , 

ll„„l I..... . .1,.- 
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saline solution It lias also been found advantageous to give 1 L. of 
physiologic saline solution during the first 24 hours of abnormal fluid 
OSS in addition (o the volunic-for-volume replacement. This rule has 
jcen found especially useful in the management of patients with in- 
ilwelling gastroduodenal suction. 


For (he accurate replacement of salt in patients whose body chlorides 
have been depicted, a simple formula has been developed based upon 
body weight and plasma chloride concentration. Prom this formula a 
clinical rule has been derived for the management of patients with 
hypochloremia; namely; for each 100 mg. per cent that the plasma 
chlorides need to be raised to reach the normal, the patient should be 
given O.o gm. of salt per kilogiaim of bodj' weight in the fonn of physio- 
logic saline or Kiuger’s solution. This rule has been found to work well 
in practice. 


A number of complicating factors have been presented, and the rela- 
tionship of hypochloremia to water intoxication has been discussed. 
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strated new instruments for diagnostic and therapeutic purposes. Pope ’s 
instrument permits routine proctosigmoidoscopy, fulguration, electrocoagulation, 
or spray medication under a closed system. The electrode or spray is attached 
to a sliding sleeve. A suction tube with a release valve actuated by air infiltra- 
tion removes smoke, or regulates light constant pressure, tlieieby obtaining pre- 
cision, rapiditj', and ease of operation. M. S. Kleckner, Allentown, Pa., discussed 
the importance, of low spinal anesthesia in proctologic opeiations, believing it a 
satisfactory anesthetic for either anal or colonic surgical piocedures. He prefers 
spinocain and varies the dose from -10 to 200 mg., and, with the e.vception of 
postoperative headache in a small percentage, has experienced no complications. 
M. S. Woolf, San Francisco, Calif., discussed the curability of chronic ulcerative 
colitis, basing his remarks on aii analysis of seventy records of cases from the 
University of California Hospital. Woolf feels that, in spite of the unsatisfac- 
tory results of medical treatment, including the high percentage of recurrence 
and the absence of a specific curative therapy, the results and dangers of surgery, 
e.specialiy ileostomy ami colectomy, make operative piocedures even less desirable 
and concludes that the treatment of chronic ulcerative colitis should he purely 
medical. N, D. Smith, Rochester, Minn., agreed that medical measures had been 
more satisfactory in his hands than surgical procedure with the e.xception of 
complete colectomy, and A. B. Wilcox, S.aiita Barbara, Calif., feit that some of 
the unfavorable results in surgery in this disease resulted from a tendency to 
subject only moribund eases to operative procedures. M. C. Pruitt, Atlanta, Ga., 
from a study of 20fi answer.s to ([uestiounaires sent to proctologists and general 
surgeons found a remarkable variation in methods of treatment used for various 
minor anal lesions. The majority made a distinctiou in the treatment of early 
(issures and subseciuont ulcers. Eighty-three injected anesthetics for fissure and 
the majority favored excision when ulcer is present. About one-half favored 
two-stage operations for complex fistulas; local applications were favored for mild 
pruritis, but forty-four methods were suggested for severe ])ruritis. Thu fungi 
are not regarded as otiologic by most of those questioned. Electrical methods 
have apparently been largely discarded for the treatment of internal hemor- 
rhoids; injection is favored for early hemorrhoids; excision and .snturo is the 
most popular operative procedure. There Ha.s an almost equal division concerning 
early or late removal of strangulated hemorrhoids. The majority of those who 


answered the questionnaire kept i>atients iii the hos|)ital for an average of six 
days after hemorrhoidectomy. A. W. M. Marino, Brooklyn, N. V., and his asso- 
ciates A. M. Buda ami I. Skir presented a coinprehonsive review of the problem 
of anal tuberculosis. They believe that approximately ii per cent of all indi- 
viduals with tuberculosis develop listiila and report that 1 1 per cunt of .'hi? 
fistulas .seen by them pvoveil to be tuberculous. Guinea pig inoculation with 
■sectioning of the animar.s enlarged mules is the iileal diagiio.stic method. While 


-Marino originally used the eaiitery in li.stuleetomy, he now uses .sharp dis.seetioa 
without untoward effeels. A. J. Chisholm, Denver, I'olo., .stated that the majoritv 
of lubereulous fistulas oceiir in institutional patients where eoiu-entrated I'ooil 
and inaetivity cause constipation, with rc.sultant fi.ssii.-e or crvptitis 'Pi,e 
abrasions arc subsequently invaded by swallowed aeid-fast or-T-inJs.n ■ 

„.i ■ t » • I . I >1 ‘ii* • jji U20 

UusUohu unuMl tuhfreto I.acUli in ji per t-eut of cum's with aolivo phthi-^is -hkJ 
in per cent of cases with arre.sted pulmonary le.sions. I'hev were not 'found 
in im; case.s free from pnhnoimry tubercido.si.s-. Ui.s snrgerv is done with , 
modiliod I'.-rcy catili-ry, uhuh he believes more elTeeMve -in.l h- ■ i “ 

the scalpel, lb- has f,.ond that activity of the di.-;!: ;; "I! I,;""*""'"/’""' 
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Review of Recent Meetings 


-THli AJIERICAN PROCTOLOGIC SOCIETY 

Gubtice Rosser, U.D., Dallas, Tex. 

(From the Section on Proctology, Saylor Vnirersity Medical School) 

■y HE thirty-mnth annual meeting of the Amerieau I’roctologie Society was held 
June 11, 12, and 13, 193S, at the St. Praneis Hotel in San Praiicisco Calif 
This gvQup has a fellowship limited to seventy-five with one hundred associate' 
members. 


In his presidential address, H. Z. Hibshman, Philadelphia, Pa., stressed the 
present need for additional graduate teaching of proctology and the necessity for 
continued efforts to .set up proper standards for the specialty with a mechanism 
for certilieation of proctologists. He further suggested the possible advisability 
of a national journal for the specialty. 

The history of proctology ami the management of prolapse of the rectum were 
featured on the scientific program. A. J. Zobel, San Prancisco, Calif., related 
incidents in oonuection with the development of the Society during the past 
three decades; G. S. Hanes, Louisville, Ky., delivered the biennial Joseph Mat- 
thews Address, recapitulating the history of the specialty from the period of his 
former associate, the world’s first proctologist,. Dr. Matthews. As part of the 
same symposium, M. R. Hill, Los Angeles, Calif., presented e.vcellent photographic 
rcproductioms demonstrating the development of the art of illustration in con- 
nection with rectal diseases. In the Symposium on Prolapse, E. C. Alley, Lo.ving- 
ton, Ky., reported an application of the Reid compression ligature for use in 
correcting prolapse of colostomy stoma; M. L. Emerson, Oahland, Calif., criticized 
the use of the elastic ligature for c.vtcnsive prolapse of the rectum because of 
unfavorable results in his hands due to part of the colon's being caught by the 
constricting ligature; A. J. Murrieta, Los Angeles, Calif., described a new tech- 
nique for correcting rectal prolapse, which is in effect a modification of his own 
valvotoniy operation as reported in the 193t Transactions of the Ainericaii Proc- 
tologic Society. This procedure is carried out under a low spinal anesthesia and 
consists in wide excision of several segments of the rectal mucosa at different 
levels in a horizontal direction. Dudley Smith, San Francisco, Calif., reported 
favorable results in prolapse in twelve cases treated by several massive injections 
of 1:1,500 hydrochloric acid under anesthesia; H. T. Hayes, Houston, To.x., advo- 
cated castor oil with 1 per cent phenol used in a similar manner and E. H. 
Terrell, Richmond, Va., suggested the submucosal injection of 3 per cent quinine 
urea liydrochloride for mild prolapse. 

Rare tumor formations about tho rectum and aims were reported by W. E. 
Rainey, St. Louis, Mo.; B. L. Murdoch, Oklahoma City, Okla.; S. B. Kleiner, 
Now Haven, Conn.; and J. F. Saphir, New York, N. Y. F. B. Campbell. Kan.sns 
City, Mo., reported an interesting case of a patient with miiltipio foreign bodie.s, 
and W. F. Black, Charleston, W. Vn., and C. E. Pope, Evanston, I!!., demon- 
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REPORT OP THE SECTION ON GENERAL AND ABDOMINAL 
SHRGERA" OF THE IMEETING OP THE AMERICAN 
MEDICAL ASSOCIATION, SAN FRANCISCO, CALIF, 
JUNE 13-17, 1938 

Leox Goldman, M.D, San Francisco, Calif. 

(From the Department of Surpery, University of California Medical School) 

VJ^ALTMAK WALTERS, Rochester, Miim.: Surgical Lesions of the Adrenal 

^ Gland, — The clinical aspects of seven cases of adrenal cortical tumor were 
presented. These patients had tlieir tumors removed without a death, and the 
sjTnptom.s Were alleviated in all. 

Adrenal cortical adenomas must be differentiated from the basophilic adenoma 
of the pituitary gland and the arrhenoblastoma of the ovary. Some of the dif- 
ferential points were discus.sed by the speaker. ^Masculini/.ation of the female, char- 
acterized by hir,suti.sm, acne, obesity, hypertrophied clitoris, and change in voice 
rather uniformly appeared in the patients with adrenal cortical adenoma. In the 
surgery of adrenal cortical tumors the preoperative and postoperative care is par- 
ticularly important, as these patients may die of adrenal cortical insufficiency, unless 
this hormone is supplied in large amounts. Sodium chloride and sodium citrate solu- 
tions should 1)0 administered both before and after operation. The paraganglio- 
UBurotuas are the common tumors of the adrenal medulla and are characterized by 
paroxysmal hypertension, in contradmtinction to tlie sexual changes produced by 
tile cortical tumor.s. 

Dr. Walters has discontinued the use of perirenal injections of air as a roent- 
genologic diagnostic procedure, because the tumor is often so .small that it.s out- 
line is not porceptihle and also because of the danger of fatal air embolism. 

Howard C. Naffziger, San Franei.seo, t'alif., stre-s.-cd the importauee of proper 
preopcnitivo and imstoperative management in tliese eases. He slated that in 
socaded ‘•basophilism’’ of the pituitary gland there mny he either hyperphisin or 
adenoma of the adrenal eorlex. He was inelined to feel that there may be two 
distinct clinical pictures, either the adrenal genital sjmdrmiie with reversal of .sox. 
associated with adrenal cortieal tumors; or the Cushing .syndrome, in which there may 
be altered cortieul function as evidenced by overproduetion of cortin, 

Hans Ltsscr, .s'an Francisco. Calif., staled that the differential diagnosis of the 
three foregoing conditions is often very dillicult. The distinction between 
nrrhenoliliistoina and adrenal eortieal tumor is ditlieuit becau.so those two condi- 
tinii.s often cause identical change.s. lie felt that the hormone test mi"ht bo of 
value in the recognition of adrenal hyper}>!asiu, and. becau.se of the great diliicultv 
of diagnosis, advi.cated lio- Use of air injection to obtain roentgennh^deal evidence 
of tumor. 


VtrgU Harlan Moou, I’hiladelphia. l>a.: Early Recognition of Shock and Its 
DUIerentLatton From Hemorrhage (paper read by J. p. Sch-aeffer, Philadeinhi-i 
I’a.l.-The author stre.s-.si the point tin., shock .should be re-rngnizavl and treat Jd 
tts earlos, .stages a.ni that, aft.-r the Wood ,,„..ssure de^amds below the 
public tit, >11. July 
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' ‘ jVIicIi., opened the discussion on the subject of 

radiation in the treatment of pruritis ani; the conclusions of W. W. Green, 
T-oIedo, Ohio; V. G. Jeurink, Denver, Colo.; and D. C. McKenney, Buffalo, N. Y., 
ivere that this form of treatment is often helpful temporarily and occasionally 
effective permanently. It is important that the dosage be kept within non- 
injurious limits.^ T. E. Smith, Dallas, Te.v., reported a specific diagnostic scratch 
test foi chancroidal ulceration and reviewed the results of the treatment of this 
lesion with progressively increased intravenous injections of 1 per cent mercuro- 
chrome as originally suggested by Curtice Eosser, DaUas, Tex. This specific therapy 
has been employed for ten years in the dispensaries of the Aledical Department 
of Baylor University. 

N*. D. Smith, Eochester, ^finu., reported a series of cases in which perianal 
pyodermia simulated extensive anal fistula. Where this condition becomes 
chronic. Smith believes a radical excision is necessary'. H. E. Bacon, Philadelphia, 
Pa., reported a large group of multiple malignancies of the lower bowel, some of 
which were apparently primary and others due to contact. In the discussion of 
his paper, T. E. Jones, Cleveland, Ohio, stated that, ■\vhilo he himself had seen (i 
instances (5 of them involved the .sigmoid and rectum and the other the cecum 
and the rectum), the incidence is so low (about I in 250 cases) that he did not 
believe it justified insistence upon protracted x-ray examination in every ca.«e 
where a single malignancy is discovered. Howard A. Brown, San Francisco, 
Oalif., discussed the relief of intractable pain due to inoperable rectal cancer. 
In the experience of H. 0. Naffziger, San Francisco, Calif., and himself, intra- 
dural injections of alcohol have not proved satisfactory and sections of the 
sympathetic nerves alone have been even less helpful. They, therefore, advocate 
chordotomy. Dudley Smith, San Franci.sco, Calif., felt that alcohol injections 
had given relief to so many patients in his hands and those of others and that the 
procedure is so much less hazardous than chordotomy that he believed the 
therapy originally suggested by Dogliotti should be given further trial. T. E. 
Jones, Cleveland, Ohio, stated that, even in unoperable malignancy of the rectum, 
excision of the primary growth is often justifiable for the relief of p.ain and that 
liver metastasis is not a bar to this step. 

At the conclusion of the 1938 session, an invitation from the British Sub-Section 
on Proctology to conduct a joint meeting of the two organizations in London bi 
June, 1939, immediately following the regular annual meeting of the Society in 
this country, was accepted and Dudley Smith, San Francisco, Calif., was elected 
President of the organization for 1938 to 1939. 

The complete transactions of this meeting are available in book form under 
the editorship of H. E. Bacon, Philadelphia, Pa. 



KEVIEW OP RECENT MEETINGS 


G41 


Leon Parker, ,San Francisco, Calif., remarked that the steel alloy metals are not 
Iiermaiiontly tolerated and that vitalliiim .should answer the purpo.ses of the 
orthopedist. 

Martin B. Tinker, Jr., Ithaca, N. Y.: Fracture of the Neck of the Femur. — The 
.speaker reviewed statistics on methods of external fixation for fractures of the 
neck of the femur and emphasized the high mortalitj', high incidence of nonunion, 
deformity, ankylosis, muscular atrophy, and prolonged hospitalization. The advantages 
of internal fixation of the neck of the femur are that the method usually is not 
associated with shock; the patient is immediately relieved of pain and may be 
up sooner. In competent hands most of the disadvantages mentioned above can 
be avoided by the use of internal fixation. This fixation should be firm enough to 
in.sure union, with considerable freedom of bodily movement. It was his opinion 
that, by the use of three Moore nails, better holding could be secured than by the 
u.se of one Smith-Petersen nail. 


Kellog Speed, Chicago, III., stated that with immediate reduction of the fracture 
there are relief from pain and restoration of the patient 's confidence. Because, in 
many cases, there is a tendency for the nail to lose the position of the fracture, he 
does not permit weight-bearing for from sixteen to twenty-four weeks. 

E. W. Cleary, San Fra7icisco, Calif., demonstrated by the u.se of lantern slides 
a .special table which he devised. This table has instruments attached to act as a 
guide for the in.«ortion of the nail. He claimed that some of the dangers of 
internal fixation were obviated by the use of this particular equipment. 

Walter G. Stern, Cleveland, Ohio, felt that the introduction of a nail is a jnajor 
operation which carries an operative mortality of 2G per cent. lie advocated a 
subtrochanteric osteotomy for ununited fractures in order to convert the shearing 
force to a compression force which would then permit union to take place. 

George W. Swift, Seattle, Wa.-ili.: Cerebrocranial Injuries: Detailed Study of 
l,-i33 Cases. — Dr. Swift made a .study of l,-}33 ca.ses of cerebrocranial injurie.s, 
treated in ap])roved hos])itaIs in the state of Washington over a period of one 
.Vi'ar. By familiarizing the stalls of the dilTerent hospitals with a definite program 
of treatment for head injnrie.s, he felt that the mortality had been lowered. He 
advocated treatment of early shock and ob.semition of the patient for hemorrhage, 
and stre.s.sed the control of water balance by means of spinal puncture, which he con- 
sidered a very important factor in lowering the mortality. The control of secondary 
shock was mentioned. Massive hemorrhage cannot be controlled, but meningeal 
hemorrhage can be. Seventy-five and .-rwen-tenths per cent of the pjatients who left 
the hospital, did so in one week. There was a mortality of 1.3 per cent for the 
series. 


Harry E. Mock. Chicago. III., used cases of pri>ved fracture of the skull a.s a 
measuring ro.l for his serie.s. 'Ihere are about .3li0.ril)0 h,..a,l injuries in the United 
Slates yearly. He divided his cases into two groups: fractures of the skull and 
f.aclu.cs of the .skull with blood in the spiaal iluid. In the large .series studied 
fro, a .30 to no per cent of the patient.-, i.i the latter group did within twcitv-fonr 
hours. He .bd not a.lv.s-ate routine tactusurcs i„ all .-a.scs ami e.nphasi/d the need 
of cyly ncurosurgnal consultations. He utilized dehydration treatment in a series 
u. g.o cases, carry.ag out sptnal puncture it. 31 per cent of patient., with proved 
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ciitical lovel of SO mm., the patient's condition is serious. Blood volume and flow 
should he the chief criteria for shock rather than the presence of a lowered blood 
pressure. The author found by experimental and clinical observation that the 
hemoconcontration is proportional to the gravity of the condition and that this con- 
centration occurs early, often before the blood pressure begins to drop. The hemo- 
globin and red blood cell count, especially the latter, are dependable guides to the 
concentration of the blood. A 20 per cent coiicentratiou of the blood may take 
place without other evidence of shock. When a 40 per cent concentration of the 
blood is reached, the patient’s condition is grave. 

In hemorrhage there is heniodilution r.ather than liemoconceiitration and this dilu- 
tion is proportionate to the amount of blood lost. 

Henioconcentration is the result of the shock mechanism and is the earliest 
clinical test wo have to detect it. The author made a plea for serial red blood 
counts in ea.ses in ivhich sliO(*k might be .suspected. 

J. Eastman Sheehan, New York, N. Y.: The Use of Free Full Thickness Skin 
Graft. ^Iii the author’s hands free, full thickness skin grafts have been efficacious in 
more than 93 per cent of applications. The advantages of this method are' that it 
produces no surface defects and there is no change in pigmentation. The patients 
must bo in good general health. Important factors in the process of such a procedure 
arc the preparation and state of the skin and grafted area, atraumatic technique, 
use of pressure dressings with immobilization, and the administration of vitamin 
B if necessary. If, following surgery, the temperature becomes elevated or there 
is a discharge or odor, the presence of infection must be assumed, and the use of 
certain remedial measures oftentimes insures the survival of the graft. A beautiful 
colored motion picture was shown depicting the method of transplanting the graft. 

George W. Pierce, San Francisco, Calif., stressed the importance of hemostasis, 
inasmuch as hemorrhage into the graft might c.auso its loss. He also stated that 
pigmentation is likely to occur in 20 per cent of the cases and probably will be 
marked in from S to 10 per cent. 

H. F. •K-i'rkh.qm , Houston, Tex., stated that full thickness gr.afts could not bo 
transplanted to the face of a negro because of the marked increase in pigmenta- 
tion. 

Charles Scott Venable, San Antonio, Tex.: Electrolysis: The Controlling 
Factors in the Use of Metals in Fractures.— Dr. Venable presented evidence 
gained by clinical means and animal experimentation to show that metal used for 
internal fixations of fractures will corrode if electrolysis develops. He demonstrated 
that, the body fluids being the eleetrolj-te, electrolytic action takes place between 
metals and bone, by the transposition of ions, in accordance with the law of the 
electromotive force of metal. Without electrolysis, there can be no corrosion of 
metal. An alloy of cobalt, chromiuiii, and molybdenum called vitallmm has been 
shown through all experiments to be noncorrosive and so electrically neutral that it 
causes no tissue or osseous change. In addition its tensile strength compares 
favorably to that of other met.als used. Dr. Venable showed several lantern slides 
of roentgenograms of patients for wJioiii screws, plates, and nails prepared of 
vitalliiim had been u.sed without evidence of corrosion of the metal or resorption of 
bone around them. Osteogenesis is not interfered ivith. The author propo.'-eii 
vitalliuni as the ideal metal for internal li.xatioii because of its lack of electrolytic 
properties and its potential strength. 
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Leon Parker, San Francisco, Calif., remarked that the steel alloy metahs are not 
licrmanontly tolerated and that vitallinm .shonld an.swor the purposes of the 
orthopedist. 

Martin B. Tinker, Jr., Ithaca, N. Y.: Fracture of the Neck of the Femur. — The 
speaker reviewed statistics on methods of external fixation for fractures of the 
neck of the femur and emphasized the high mortality, high incidence of nonunion, 
deformity, ankylosis, muscular atrophy, and prolonged ho.spitalization. The advantage.s 
of internal fixation of the neck of the femur are that the method usually is not 
associated with shock; the patient is immediately relieved of pain and may be 
up sooner. In competent hands most of the disadvantages mentioned above can 
be avoided by the use of internal fixation. This fixation should be firm enough to 
insure union, with considerable freedom of bodily movement. It was his opinion 
that, by the u.se of three Moore nails, better holding could be secured than by the 
u.se of one Smith-Petersen nail. 


Kellog Speed, Chicago, 111., stated that with immediate reduction of the fracture 
there are relief from pain and restoration of the patient’s confidence. Because, in 
many cases, there is a tendency for the nail to lo.^e the position of the fracture, he 
does not permit weight-bearing for from sixteen to twenty-four weeks. 

E. W. Cleary, San Francisco, Calif., demonstrated by the use of lantern .slides 
a .special table which he devised. This table has instruments attached to act as a 
guide for the in.sertion of the nail. Ho claimed that some of the dangers of 
internal fixation were obviated by the use of this particular equipment. 

Walter G. Stem, Cleveland, Ohio, felt that the introduction of a nail is a major 
operation which carries an operative mortality of 20 per cent. lie advocated a 
subtrochanteric osteotomy for uminited fractures in order to convert the shearing 
force to a compre.ssioii force which would then permit union to take place. 

George W. Swift, Seattle, Wash.: Cerebrocranial Injuries: Detailed Study of 
l,-i33 Cases. — Dr. .Swift made a study of 1,-133 cases of cerebrocranial injurie.s, 
treated in approved hospitals in the state of Wa.shington over a period of one 
year. By familiarizing the staffs of the different hospitals with a definite program 
of treatment for head injuries, he felt that the mortality had been lowered. lie 
advocated treatment of early shock ami observation of the patient for hemorrhage, 
.and stressed the control of water balance by means of spinal puncture, which he con- 
.siilered a very important factor in lowering the mortality. The control of secondarv 
shock was mentioned. Ma.-sive hemorrhage cannot be controlled, but menin"eal 
hemorrhage laiii be. Heventy five and seven-tenths per cent of the patients who left 
the hospit:it, did so in one week. There was a mortality of 15 per cent for the 
series. 


Harry E. Mock. Chicago, III., used cases of proved fracture of the skull as a 
measuring rod for his series. There are about .lOt), 001,1 head injuries in the United 
.states yearly. He divided his cases into two groups: fractures of the skull and 
fraclutcs ol the skull with blood ... the spinal Iluid. I„ ,he lar-e scries .studied 
frmo .-m .O .m per cc, of the p-uients i.i the latter gn.up died within twentv-foul 
Imur-. Hi‘ «hil nut ailvuuati* ruutini* measures in nil .-w .u .... i i , 

of early neurosurgical cousultatiou.s. He utilized dehylration' irtum'luu ‘a^erTe^ 
O. g... cases, carrytug on, .sp.nal puncture in .7q per eent of patients wi.hVrovc^' 
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skull fractures and 90 per cent of those with blood in the spinal duid. In his opinion 
.subaraehno.d hemorrhage is an indication for spinal punire. In 

cl If tu-e„t3-four hours, approximately 20 

C.C. of fluid being removed, vvith a mortality of 17.7 per cent. He thought it would 

. nil, ei hm for a depressed simple or compound fracture, an extradural hemorrharre 
or a subdural colleetiou of blood or fluid. Associated injuries are important a^nd 
should not be overlooked. ^ 


Arthur Carroll Scott, Temple, Te.v-.: The Early Differential Diagnosis of 
Breast Tumors.-Dr. Scott devised a new method of physical examination to 
detect early carcinoma of the brea.st by eliciting the so-called "cancer shadow ” 
This test is made possible because of the early invasion of cancer along tl.e inter- 
lobular fascia and Cooper’s ligament which attaches to the skin so that it drags on 
the skin and subeutaiieous tissues. By using tangential illumination with a "spot- 
light, in a dark room, and by supporting the breast properly, a depression shadow 
over tlie cancer area is seen. In his experience this cancer shadow was found to 
he accurate in 91 per cent of the malignant cases, and in S8.9 per cent of the 
benign cases, with a total accuracy of 91.(5 per cent. He felt that by the use of this 
test one would often be able to avoid biopsies which run a risk of spreading tlie 
cancer during the surgical removal of the breast. , 


Irving Abell, Louisv'ille, Ivy., stated that he felt the eaneer shadow tost to bo 
tenable only when the cancer is superficial enougli to involve tliis superficial layer 
of Cooper’s fascia. If the eaneer were deep in the breast, the test might bo 
negative. Ho also said that every tumor of the brea.st sliouid be removed, wliothor 
benign or malignant, and when doing a biopsy for carcinoma, the entire tumor 
should be removed as the biopsy specimen, rather than cutting into the cancer 
and excising a small piece of tumor tissue. 


Hugh H. Trout, Boanohe, Va., gave the Chairman’s Address in the form of a 
demonstration, by colored motion picture, of a radical mastectomy conforming to 
the niethod devised by Halsted. Dr. Trout emphasized the importance of using the 
electric knife for taking biopsies of tho breast and of removing the entire tumor 
when so doing. He stressed the main features of the operation as removing a wide 
margin of skin, depending on skin graft in cases of large tumors, and complete 
removal of the pectoral muscles and axillary lymph nodes. Kadiation therapy should 
not supplant surgery but should bo used in addition to it. Dr. Trout advocated 
implants of radium, especially over the region of the internal mammary vessels, 
at the end of tho operative procedure. In addition, preoperative and postoperative 
radiation should be used. He utilized silk technique throughout. In the cases in 
which there was a large single metastatic lymph node in the axilla, the prognosis 
was much better than if multiple smaller lymph nodes were involved. 

Howard M. Olute, Boston, Hass.: Gastroduodenostomy for Certain Duodenal 
tacers.— Tho speaker thought that in certain cases of duodenal nicer an 
anastomosis could be made between the stomach and tho second portion of the 
duodenum, with alleviation of sj-mptoms. This procedure is facilitated by complete 
mobilization of tho second portion of the duodenum after incising tho lateral parietal 
peritoneum along tlio duodenal margin. Tho gicat advantages of this operation 
are that it does not cause shock, it carries a lower mortality than ga.stric rcscctwo, 
.and it is followed by a very small incidence of stomal ulcers, only Ihreo having 
been reported in over 400 cases collected from tho literature. It is satisfactory for 
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Use in the relief of pyloric stenosis, and, in the treatment of a hleeding duodenal 
ulcer, it may permit exposure and suture of the ulcer as well as obviating the 
sequela of a gastrojejunostomy. In the treatment of a bleeding gastrojejunal ulcer, 
gastroduodenostoray may be resorted to in those patients who are poor risks, after 
the gastrojejunal stoma has been taken down. If the patient is a good risk, a 
gastric resection should be done; otherwise it is best to take down the stoma and 
do a gastroduodenostomy. In cases of a high gastric ulcer it may be wiser merely 
to excise the ulcer and do a gastroduodenostomy rather than to attempt a high gastric 
resection which maj' be associated with a greater operative mortality. In the patients 
operated upon, ho\vever, there is a high gastric acidity following surgery, but the 
incidence of stomal ulcers is nevertheless very low^, which obviates this complication 
of gastroenterostomy. 

Eobert S. Binsmore, Cleveland, Ohio, thought this an excellent procedure, 
especially after taking down a gastrojejnnocolic fistula. He prefers gastroduodenos- 
tomy to doing a resection of the stomach when so much surgery is necessary. 

Harold Thompson, Los Angeles, Calif., noted experimentally that the more of 
the stomach one removed, the lower the subsequent gastric acidity became, and 
that the procedure described by Dr. Clute does not cause this change. 


John Oscar Bower, Philadelphia, Pa.: Eoutine Operations Versus Scientific 
Management of Spreading Peritonitis Complicating Acute Perforated Appen- 
dicitis. — Dr. Bower emphasized the fact that recovery from acute infections of 
the peritoneal cavity depends on the development of immunity in general and local 
tissues, much as in the recovery from any otlicr acute infection. Seventj'-ono per 
vent of the patients who recovered from spreading peritonitis showed an antitoxin 
for Clostridium wrlcliii toxin in the blood serum. Patients do not die of appendiciti.s 
or of local peritonitis, but rather of spreading peritonitis. In tlie group of patients 
reported, the mortality of spreading peritonitis was 20.9 per cent, but it rose to 
per cent in the patients who wore operated upon. Dr. Bovver sliovved definitely 
that tlicre is a higher mortality if the patient i.s operated upon during the fifth or 
sixth day of tlio disease tluin at any other stage of tlie iuflaumiatory process. In 
the attempts of localization of peritonitis abour a perforated appendix, lie stressed 
the importance of the peripheral zone of intlammatiou about the central point, 
where attemiit.s are made to create a barrier. Operation frequently breaks down 
this barrier, allowing the spread of peritonitis. Ten per cent of the deatlis that 


occur in spreading peritonitis follow the drainage of appendiceal abscess; con.se- 
queutly the speaker made a, plea for extraperitoneal drainage in these eases, oven 
lliough a second incision may be required to enter the abscess directly. TIurtv-tliree 
per cent of the patients showed an antitoxic titer to the Welch bacillms in the 


peritoneal exudate. Dr. Bower advocated the Oclisnerizaliou of .spreading peri- 
tonitis until localization had taken place, ami the u.-e of perfringens bacillus anti- 
toxin. Patients got their first dose of antigen during the attack of appendicitis 
the second when the appendix ruptures; then, after localization takes place if 
operation on the patient with rupturovl appendicitis i.s routine, tlie sur-n-oi, often 
gives the patient tlie third (.so often the fatal) dose of mitigen bv bre.aking down 
the barrier. Among df,.-, surgeons who operated on IS, 000 patients, 'fho incidence of 
■spreading peritonitis was 27 per cent. Dr. Bower cniiihasizcil the f-u-r „i 
.■•hoald ho treated in the s.auie manner .as adults and that tl i i 
.as adults do. He advocate.l tho use d 7 

.-s. .... "" 
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preSon anf th? T ; f " ’ ^“^astiue Decom- 

pression and the Treatment of Intestinal Obstniction.-Tlie autl.or l.as utilizcl 

M-; . noil, 0.1 or mtuhafion of tl,c small l.owel up to the point of the ^hst^ 
uith eont.nuous suction in onlci- to remove the rtui.l, as in an cntorostomv, thereby 
ovoreonnns ubdominal distention. Obstructions caused by strangulation ;i'e not t'o 
1)0 included in this typo of treatment. Tl.e tube, which is passed through the nose 
consists of a No IS soft rubber nasal tube, about ten feet long, to ivliich is attached 
a tube of small caliber, with an inflatable balloon at the end. The balloon is 
inflated after the tube is in the duodenum and from that point the tube is carried 
down to tlie point of the obstruction by peristalsis. Tliis method is used to facilitate 
operative procedures in tlic treatment of simple intestinal obstruction and is not 
a substitute for surgery. It has the advantage that it tides the patient over the 
danger period so that an operation can bo carried out, it completely controls the 
distention, and it may aid in localizing the obstruction by passing the tube dorni 
to the point of obstruction and allowing a small amount of barium to go through. 
In obstruction low in the small bowel the patient’s nutrition may improve by having 
the tube at the site of obstruction and allowing the absorption of food, preferably 
taken by mouth; fluids also may be given through tlie tube if desired. It is an 
e.\-cellent method for the treatment of paralytic ileus. Suction from a tube in the 
stomach or duodenum will remove only that fluid and gas brought to the level of 
the tube, and only secondarily releases the tension of the dilated loops just proximal 
to the obstruction; this tube, however, has the effect of an enterostomy without 
the operative dangers. The method is excellent for preparing the patient for 
operation, in tliat it overcomes the dangers which noniudly are present in the handling 
of dilated bowel. 


Trederick Coller, Aau Arbor, Jlich., stated tliat decomiirossion, as advocated 
by Wangensteen, was the greatest contribution to abdominal surgery during the 
last decade. The associate.! abnormal chemistry is important and may cause death 
if a marked hypocldoremia is present. If the patient’s blood chemistry is normal 
at the start, tlie administration of normal saline solution will replace the loss of 
fluid, volume for volume. In case the blood chloride is lowered, allowing 0.5 gm. of 
salt for eacli 100 mg. that tlie blood chloride is lowered, and multiplying by tlie 
patient’s weiglit in kilograms, will give an idea of bow much chlorides should lie 
administered. 

rred W. Bankin, Lexington, Ky.: One Stage Combined Abdominoperineal 
Besection of tbe Bectum for Cancer. — Dr. Kankin reported seveiity-fivo cases of 
abdoniinoperiiieal one-stage resection of the rectum with a mortality of G.G per 
cent and an operability of 7G per cent. He stressed tlie importance of fltting the 
procedure to the patient and not the patient to the procedure. The spread of rectal 
cancer along the superior hemorrhoidal vessels into the mesentery of the signioid, 
and less frequently laterally, demands wide removal of bowel and contiguous tissue. 
Tliis type of operation can be satisfactorily carried out only by s.acnficmg the 
sphincter mechanism and accepting a colostomy. The Miles operation is the only 
one which permits complete removal of the zone of spread of the cancer. In speci- 
mens removed by this procedure, the incidence of metastatic carcinoma foun.l in 
the lymph nodes removed with the specimens varied from 50 to 70 per cent o 
the cases. Patients with cancer of the rectum require a long period of picoperatiie 
c.-irc so tliat the general condition may be built up and the bowel thoroug i ' 
cleansed. OecasioiiaUy, because of the patient’s condition or other factor.-., :t Loc 
hart-Mummery tj-pe of operation is done. Dr. Bankin c-mpimsized that tho colostomy 
loop should be rather taut and without slack, to prevent prolapse later. lie a so 
stres.sed peritonization of tlio operative are.i to prevent .subsequent obstruction. He 
showed lantern slides demonstrating the technique of the operation. 
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Thomas M. Joyce, Portland, Ore., stressed the importance of suturing the 
mesentery of the sigmoid colon to the lateral parietal peritoneum to prevent a loop 
of small bowel slipping through and causing obstruction, when the colostomy loop 
is brought out through a stab wound. He also emphasized the importance of making 
a large enough stab wound when bringing the colostomy loop out. In his experience 
the operability rate at a charity hospital was only 2.1 per cent, while that at a 
private hospital was 60 per cent. 

Albert 0. Singleton, Galveston, Tex.: The Problem of Disruption of Abdominal 
Wounds and Postoperative Hernia. — ^The commonlj- accepted causes of disruptions 
of abdominal wounds are infection; hematomas; delayed wound healing; undue 
strain by vomiting, coughing, or distention; faulty suture material, allergic reac- 
tion; and hypoproteinemia. The author added nonanatomic incisions as an im- 
portant cause. The muscles in the upper abdomen arc respiratory muscles and 
tlierefore an incision so placed undergoes more strain than one in tlie lower abdomen. 
Tlie author made a plea for not incising muscle fibers transversely. In the usual 
rectus and midline incisions the transversalis muscle and posterior rectus sheath are 
iKsually incised longitudinally, thereby cutting through their fibers, which is non- 
anatomic. The author suggested the use of the Sloan incision. This is made longi- 
tudinally through the skin and the anterior rectus sheath but the recti muscles are 
retracted so as to allow the transversalis muscles and posterior sheath to bo opened 
transversely in order not to sever their fibers. The lateral transverse incision is a 
paracostal one, made in the lino of the muscle fibers, and is utilized for cholecystec- 
tomy when placed on the right side, or splenectomy on the left. It is made in the 
same manner as a HcBurnoy incision by splitting each layer parallel with the 
course of its fibers. In a controlled scries of cases the author noted an incidence 
of disruption in 1.02 per cent and hernia in 2.21 per cent of the so-called non- 
anatomic incisions, such as rectus or midline. With the use of the anatomic incision, 
the incidence of disru|)tion was only 0.0031 per cent and of hernia 0.92 per cent. 
Other types of woll-kiiowai anatomic incisions are the Pfannenstiel and the Hc- 
Burnoy. The author feels that if incisions are made an.-itomically without severing 
muscle fibers, the incidence of hernia and disruption c:in be reduced. 

R. L. Sanders, Ilemphis, Teiiii., .stated that the mortality of wound disruptions 
is from 25 to -10 per cent and that, in 500 of his own cases of cholecystectomy, the 
incidence of postoperative hernia was S per cent. lie attempted, therefore, to use 
:i more anatomic incision than he had used previously. lie now utilizes a transverse 
incision across the epigastrium, going through the anterior rectus sheaths trans- 
versely, dis.seetiiig these sheaths upward oil the underlying reeti muscles, tiieii re- 
traeting the reeli mu.M-Ies laterally :inil opening tlie transver.salis muscle and jieri- 
toaeiim transversely, thereby not ,-evering any musele fibers. Ho made the point 
that because disniplioii never oecurs after a Mclbiraey incisiou, ho utilizes tlie 
Melluraey principle in the upper abdomen. Preservation of motor nerves is also 
:iu important factor. 


Alton Och-suer, New Orleans. I.a.. siai.-d th:.l (he hilcral transverse iaci.sion 
might l.c utilized, idihough he has had no experience with it. He remarked that 
in delaved healing he eonsiders it .,f imp„r!;„K.,. to Use silk sutures even 

though working m, an infected ea.-,.. If iuiVction is antieipnied. it is more ur-ent 
to use silk so, arcs rather th.-ra .atgut in order to rrrnintain the strength of"tl,c 
wourrd He revornmeeh-d that the silk he fine a.,,1 iaterrupted and stated that 
nrrrny rr.t.v.um would l.s: trvo.dcsl in 
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prtpartd. Ho urged tlio proper preparation of debilitated patients for surgery 
as a precaution against disruption of ivounds and postoperative hernia. 

Pra^ G. Boland, Atlanta, Ga., is opposed (o fhrough-and-through sutures of 
the abdominal naU becau.se of the danger of trauma to the boivel and peritonitis. 
Ho stressed the importance of linn closure as well as the necessity for c.xaet closure 
of the peritoneum aijd the traiisversalis muscle. 


Charles E. Phillips, Los Angele.s, Calif.: Mediastinal Infections Due to 
Esophageal Perforations.-Dr. Phillips .stated that it is the conception of medical 
authorities that acute suppurative mcdiastiiiitis is always fatal, particularly if it 
is due to a perforation of the esophagus. The esophagus is a very frail structure 

and injury by esophagoscopy or foreign bodies is not infrequent. Perforation 

usually occurs in the upper part of the esophagus due to contraction of the pharyn- 
geal muscles. Because of the loose areolar tissue about the esophagus, rapid dis- 
semination of infection takes place after perforation. The .speaker presented .-i 
series of eases of acute suppurative niediastinitis, 23 of which were due to eso- 
phageal perforations. Twenty-one operations were performed, with -I deaths. Of 
the 5 patients not operated upon, 4 died. The diagnosis can be made by the history 
of the patient's having swallowed a foreign body or of having had. an esophagoscopy 
followed by pain, subcutaneous emphysema, x-ray evidence of a foreign body or of 

emphysema, and by direct examination of the esophagus by esophagoscopy. The 

speaker recouiiuouded immediate surgical treatment by making an incision along 
tlie medial aspect of the sternocleidomastoid muscle, dissecting into the superior 
mediastinum and inserting several Dakin’s tubes. If the posterior mediastinum is 
involved, it is necessary to remove segments of the upper ribs posteriorly. The 
patient is then fed through a nasal tube and Dakin’s solution is used in the wound. 
He showed many clinical cases, roentgenograms, and slides of the wound demon- 
strated by lipiodol injections. He made a plea for early operation in niediastinitis 
and said that the condition is curable. 

Simon Jesberg, Los Angeles, Calif., stated that very few foreign bodies rupture 
through the esophagus spontaneously, but that a perforation usually follows instru- 
mentation. He condemned blind instrumentation of the esophagus and urged early 
drainage of the mediastinum, if possible, as soon as the diagnosis is iiuule and 
before sepsis is present. 

Claude Frank Dixon, Eocliester, Minn.: Management of Intestinal Fistulas. 

Dr. Dixon reported ninety cases of intestinal fistula and felt that the incidence had 
increased in the last few years due to cases of regional ileitis, appendicitis, and 
other causes. Intestinal fistulas may be associated with pelvic infhimiiiatory dis- 
ease, diverticulitis, tuberculosis, actinomycosis, and nonspecific gramiloiiia. Appar- 
ently, technical difficulties during an operation have been responsible for some 
fistulas. 

If the fistula arises from the small bowel, conservative treatment i.s often the 
best plan. One should always determine the location and nature of the tistiila betoie 
any operative procedure is carried out- It is very important to present ( e ra 
of the patient and prevent or treat excoriation of the skin about the fistulous rue . 
Spontaneous closure may result if conservative iiicasiire.s are used, but if 
obstruction distally, surgical treatment i.s necessary, usually a re.scctioii of Gie 
bowel For severe e-xcoriatioii.s of the abdoiiiiiial wall, tiiniiie acid, a <o 1(1 per iciit 
soliitira, has been used as a spr.ay, witli good results in many eases. The author 
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also makes use of a Koaliu-protected pasteboard trough ivluch is placed about the 
fistulous opening; the skin, is covered with saline solution and water and continuous 
suction into the trough keeps the intestinal content off tlie skin. He advocated 
enterostomy proximal to the closure of the fistula and has utilized intraperitoneal 
vaccine for the prevention of peritonitis. 

Gunther W. Nagel, San Francisco, Calif., stated tliat previous .surgical opera- 
tions have been a prominent cause of intestinal fistula and tliat the surgeon should 
reduce the number of these. He advocated, in addition to the foregoing regime, 
fresh air and sunshine. 


Alton Ochsner, New Orleans, La., stressed the importance of determining the 
etiology of the fistula in every instance and, in addition to bariiun by mouth or 
rectum, he also recommended the introduction of lipiodol into the fistulous tract; 
occasionally after its injection, he has noted a cure of the fistula. For protection 
of the skin about the fistulous tract he has utilized bronzing powder which is made 
up of aluminum paint and cold cream mixtures. 


Frederick A. Coller, Ann Arbor, Hich.; Surgical Aspects of Hypoglycemia 
Associated With Liver Damage. — Dr. Coller presented three cases of gall-bladder 
di.seaso associated with hypoglycemia, in which hunger, coma, los.s of consciou.sne.«s, 
or symptoms of disease of the nervous system were relievml following cholecystec- 
tomy. He stated that adenomas of the pancreas, adrenal glands, or pituitary 
body, and disease of the liver have been reported as causes of hypoglycemia. If the 
hypoglycemia is not due to tumor of the pancreas, ho feels that the liver .should 
be considered as a possible cause. 

The first patient was a man subject to attacks of coma, with a low blood sugar 
level and a glucose tolerance curve which remained elevated. This curve is similar 
to a diabetic curve, excejit that the initial level is low. At operation, his pancreas 
was found to be normal, witliout evidence of lulenoma. There was an early cirrhosis 
of the liver and a. contracted discaseil gall bladder. The gall bladder was removeil. 
The patient’s glucose tolerance curve returned to normal and he had no further 
attacks of coma. 

The second ease wa.s that of a patient who complained of hunger, iiolydipsia, 
[lolyuria, tremors, and wcakne.ss before meals, lie had a definitely altered glucose 
tolerance curve, and at operation a diseased gall bladder with stones and an earlv 
interlobular hepatitis were found. Cholecystectomy was done and the patient has 
had no further attacks of weakness or tremor since then. 


The third case wa.s that of a imtieut who was subject to attacks of uucom-cious- 
ne.s.s. At the end of a glucose tolerance test, he lost con.sciousness and had a lowered 
blood sugar. At operation the pancreas wa.s negative. A diseased gall bladder 
with a stone was removed am! the patient iiuproveil clinicallv thereafter and his 
hypoglycemia was not so marked as previou.sly. 

In thc.-e three cases tests of function .showed definite damage to the liver and 
the biopsies of the liver tcvealci eirrho.-is or inllammatorv inliltratiou. 

Dr. Coller strc.-s.sl the importance of the administration of glucose in opera- 
tions on the gall bladder. Ill each of the.-,- three cases the patient's ghico-e tolerinie 
curve varied from the normal, the pancreas was normal, and the carbohydrates 
were oxidired normally in all ca.-cs. suggesting that the pancreas did not 'phi'v a 
part, and all the .symptoms were niodiliisl by cholc'ystectomy. * ‘ 

Emile Holman, .■Sail rrancisco. Calif ,i, , . , , 
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of 1(1 per eont solution of ^Muoose immoilintoly before the operation to repleiiisli 
the liver glycogen because of the omission of breakfast. He felt that the oooa 
results following surgery in Dr. Coller's cases were due to better regulation of 
food and glucose intake rather than to cholecystectomy. He cited similar cases in 
which the results were good without cholecystectomy. 

Trank L, Allan, Boston, Mass., stated that the patients must have a low blood 
sugar during their paro.vysuis of symptoms in order to ascribe their syniptoms as 
being caused by hypoglycemia. In Dr. Coller’s third case the blood sugar was 
noted to be low at the end of the glucose tolerance test, which occasionally occurs 
in norima persons. He did not feel that the cause of hypoglycemia can be ex- 
plained by such a simple test as that of glucose tolerance when there are so many 
factors which affect the level of sugar in the blood stream. Damage to the liver 
gave the discussant reason for urging early operation for gallstones before injury 
to the liver occurs. 


Theodore L. Althausen, San Francisco, Calif., cited animal e.xperimcnts showing, 
both in animals with normal livers and in those with livers disetised by the injection 
of phosphorus, the protective action of glucose on the liver, and the delayed glucose 
tolerance curve in the animals with diseased livers. One may obtain various t 3 ’pe 3 
of glucose tolerance curves in disease of the liver, depending on the degree of 
damage. He advocated the glucose tolerance test supplemented by insulin in order 
to accentuate differences. He stated that, in his e.xperience, the administration 
of glucose in large amounts had been a factor in the reduction of postoperative 
mortality frotu cliolec^-stectomj’. 


Amos K. Koontz, Baltimore, !Md.: Does Ether Narcosis Protect Prom 
Anaphylactic Shock? — Dr. Kooiitz stated that there is a general impression 
among surgeons that other narcosis protects the patient from anaphylactic shock, 
so that tetanus antitoxin is often administered under anesthesia witliout using the 
usual precaution to determine the patient’s sensitivity to horse scrum before the 
injection. A largo number of guinea pigs were sensitized with various types of 
foreign protein. After tlteir period of sensitization, of tliose which weie leiujcctcd 
with the same foreign protein without anesthesia, 47.S per cent died. Of those 
which were injected under ether anesthesia, IS per cent died. This definitely sug- 
gests that anaphjiactie reaction is less likely to occur under ether anesthesia, but 
there still is danger. Ether, therefore, inhibits anaphylactic shock, but because 
such shock does occur in some cases, the usual precaution of cutaneous or ophthalmic 
tests should be used to determine whether or not the patient is sensitive to tlie 

foreign protein. 


Pranklin I. Harris, Sau Erancisco, Calif., discussed the paper from a clinical 
standpoint. He referred to the observations of Dow, who noted that anaphylactic 
reactiLs almost never occurred when hydatid cysts were opened under ether anes- 
thesia but anaphylactic reaction might occur if local anesthesia, or none, was used. 
He aEo led Biat reactions never occur under narcosis if Wood gluco. o. 
solutions are administered intr.avenously, stating that there i.s .a 1^“" 

by the anesthetization. Nevertheless, this protection may not ° 

it is necessary to test the patient for cutaneous reaction before he is .1 • 




The severest test of the value of an anesthetic 
agent is clinical performance. For over ninety years, ether has been used in 
anesthesia, and, though many other anesthetic agents have been discovered, 
none excels ether from the standpoints of safety, controllability, adapta- 
bility, and muscular rela.xation. 

Just as ether has held its place in the field of anesthetic agents, so have 
E. R. Squibb & Sons maintained the confidence of surgeons and anesthetists 
as the producers of a uniformly pure, stable, and safe ether for anesthetic 
use. The production of Squibb Ether is mechanically controlled by unerr- 
ing, sensitive, automatic gauges. It is the only ether packaged in patented 
copper-lined containers to prevent the formation of undesirable toxic 
substances. 

For 85 years Squibb Ether has been used by surgeons and anesthetists 

the world over. Tod,-!}', its use in over 85 per cent of American hospitals 

in millions of cases everj’ year — is an indication that it h.as stood tiie test 
of clinical performance. 


For litcralure address Professional Serrice Department 
E. R. Squibb & Sons, 7-15 Fifth Avenue, New York 
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This new book brings to a focus the literature of the world on' cancer. This ihformation will 
stimulate those who read it to new thoughts and new ideas which will lead to. further success 
in fund.iment.al cancer research and treatment. ■ ,tf.. 

The clinician who is seeking to enlarge his knowledge of the cancer problem will particularly 
appreciate this exhaustive work. It will be found valuable to the practitioner of medicine, be 
he surgeon, internist or radiologist, whose practice is limited and whose coUaterarreading is 
not sufficiently exhaustive to familiarize him with the more important advances of cancer 
research and cancer treatment. The book was originally written as a treatise on cancer of the 
breast, but since cancer of the breast cannot be understood without a comprehensive knowledge 
of cancer in general, Behan enters into a detailed description of the various phases of cancer, 
and in this as a setting, places his discussion of cancer of the breast. The book today gives the 
princip.al facts and theories concerned with the etiology, the diagnosis and the treatment 
of cancer. 
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By Philemon K. Trucsdale, H.D., and David Freedman, M.D., Fall River, Ma.ss. . 

The Ktioi.ooy of Vaso.motou an'b Xutihtion'al Chan'c.es Foi.lowin'u PEr.iPHEEAri 
Xeevk Section'. 
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Spreading and filming characteristics are primary attri- 
butes of a vaginal jelly, and are, to a degree, dependent on 
low surface tension. For determination of surface tension, 
the tensiometer is used as shown in the picture above— a 
scene in the Johnson & Johnson Laboratories. 

Ortho-Gynol is regularly prescribed and recommended 
by thousands of physicians. Sample will be sent when re- 
quested on professional stationery. 
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The ihds^troiiblesonie .cases of postoperative dis- 
tention and jlciisjare those caused by the incarccra- 
tion of gas. in -the small intestine. It is relatively easy 
to obtain evacnatiqn of gas front the colon. Recent 

* - *'4 ' <r 

pharniacoIogicaL Studies explain the efficacy of 

y ■ y • 

Prostigniin Methylsulfate;^ in preventing and over- 

' 7 ' t 

coming highcr-np gas retention by showing that this 


drug acts especially dh thci’'sinall intestine^ maintain* 

'"“"r ~ 

ing tonus and stimulating peristalsis. 

W, 1 


"'f^rObligmin Melliyisulfatc 1:4000 
(Prostigniin Prophylactic) 1 cc, 
boxes of 12 and 100 ampuls, blue 
label. For, the prevention of post- 
operative distention. 

Prostigniin Mctbylsullatc 1:2000 
(Prostigniin Regular) 1 cc, boxes 
of 12 and 50 ampuls, buff label.- 
For the treatment of postoperative 
distention and the treatment of 
myasthenia gravis. 

Prostigniin Bromide (Prostigniin 
Oral) Tablets, 15 iiig., vials of 20. 
.For the oral treatment of myas- 
thenia gravis. 
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CONTROLLABILITY 


ut 


c^^nnal c:p^-iudli 


(USlhCHd 


C ERTAIN helpful motiificacions of spinal anesthesia with Spinocain have 
recently been adopted which render this method more definitely con- 
trollable and largely prevent fall in blood pressure and postoperative nausea 
or vomiting. 

An increasing number of anesthetists are refraining from early use of the 
Trendelenburg position and relying upon the high viscosity of Spinocain and 
the technic of injection to control the level of anesthesia. Other factors upon 
wliich dependence is placed for securing the desired height of anesthesia arc 
force and race of injection, amount of dilution with spinal fluid, and the site 
selected for puncture. The routine use of barbotage is no longer considered 
necessary and a 2 cc. dose of Spinocain (3CX3 mg. Novocain) is usually 
not c.vccedcd. 

These changes have contributed essentially to the efficiency and safety of this 
well established method of anesthesia. 


llUistmlcti houklit on rcijuest^ 


SPINOCAIN 

ti£ y. fAi SI/, i 
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Skin and Tension Sutures 



K AL-DER.MfC'S many advantages 
demonstrate what specialized 
effort can do in the development of 
a product to serve a specific purpose. 

In it are combined the best leatures 
of silk, silkworm gut, and horsehair — 
with none of their disadvantages. 

Kai-dermic is not to be confused 
with Oriental materials of somewhat 
similar appearame, marketed under 
varimis names. It consists of pure silk 
fillers, firmly bonded together into a 
smooth, impermeable strand w hich is 
highly resistant to tissue Huids and 
repeated boiling. Ir is absolutely non- 
lapdlary.stnmg, tlexible ami free from 
snuatise properties. Its distinctive 
bhu: color is stable anti permattenf, 

U.VViS tV (JMCK, l.\c., n 


making it at all times easily identifi- 
able in tissue. 

Prepared in sizes 8-0 to o for 
skin and i to 4 for tension suturing. 
Supplied in practical lengths in glass 
tubes, heat sterilized or in 190 inch 
Icngtlis on reels, unstcrilized. 



iOOKLVN, NEW YORK 
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C ORAMINE* 
“Ciba,” the 
po^verful circulatory aud respiratory stim- 
iilaut, is termed “an emergency drug of the 
highest possible value.’’** 

Physicians everywliere are m.aking .a prac- 
tice of carrying Coraniine in tiicir emer- 
gency kits. 

Several recent papers have warmly praised 
Coraniine for its effective, prolonged stimu- 
lating action in cardiac involvement 
(coronary thrombosis, hypertensive and 
arteriosclerotic heart disease, angina pec- 
toris, etc.). Dramatic, often life-saving, is 
the speedy resuscitation hrought about fay 
Coraniine in accident cases, pneumonia, 
asphy.viatioii, poisoning, surgical shock aud 
other collapse states. It has a 
wide margin of safety. 

A supply of Coraniine can, 
and should, be in your hag, 
ready for instant use . . . Lit- 
erature and reprints upon 
request. 



*Trado Mark Itcg. U. S. Pat. OiT- 
**(Can. Med. AaH*a JI, Dec. 1936^ 
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Recently Published 


Watson^ s 

HERNIA 

Anatomy, Etiology, Symptoms, Diag- 
nosis, Differential Diagnosis. Prognosis, 
and the Operative and Injection 
Treatment. 


Netp 2nd Edition — Completely 
Revised and Reset 

A COMPLETE treatise on hernia, its 
diagnosis and treatment. All varie- 
ties of abdominal and internal hernias 
are thoroughly and systematically con- 
sidered from the standpoint of anatomy, 
etiology, symptoms, diagnosis, differen- 
tial diagnosis, prognosis, and operative 
tre.itment. 

T he adoption of the modern injection 
method for the treatment of certain 
types of reducible hernia, by many in- 
dustrial corporations, insurance com- 
panies, and state industrial commissions, 
necessitated the revision of this book. 
Much of the historical material has been 
omitted from the text, and the descrip- 
tions of many operations for hernia have 
been deleted because these procedures 
are not now in general use, being simply 
of historic interest in the development 
of hernia surgery. 

E mphasis has been placed on the 
original Ilalstcd operation for in- 
guinal hernia by the silk technique, to 
conform to present-day practice, which 
is replacing fascia lata transplant in 
certain cases of large and recurrent in- 
guinal hernia. The medicolegal chapter 
has been rewritten to embrace the latest 
opinions of the insurance carriers and 
the rulings of the state industrial com- 
missions. 


By LEIGH P. WATSON'. ai-D., Member 
of Stuff. C.aiJfornfa Lutheran ami Meth- 
odist Ho.spitals. Los Angeles. Calif. 
pages. 2Si illustrations. PRICE. $7.30. 


The C. V. Mosby Company 

Sr. Louis, Mo. 




Kalmerid Kangaroo Tendons 

G enuine tendons selected for uni- 
formity and strength. Chromicized to 
resist absorption in fascia or in tendon for 
approximately thirty days. Tendon lengths 
vary from 12 to 20 inches. Two varieties 
Boilable and Thermo-flex (non-boilable). 
1*0. 

jyo .Thermo-flex (nan-hoiUkU) 

j8o, Claustro -Thermal [^bailable) 

Sizes; o. . 2. .4. . 6 . . . . j6 . . 24 

Package of 12 tubes of a kind S3"6o 


Kangaroo Bands 



K almerid kangaroo tendons with a 
flattened area in the center, for the 
surgical treatment of fractures. Prepared 
with flattened areas in the following lengths 
4'/!, 5’/a, and 6V2 inches. 

Wl'. 

378..... Thermo-flex (nan-hoihilt) 

Package of i 2 tubes of a kind 54-20 


Emergency Kit Sutures 

T hreaded on half-curved or full- 
curved eyed needles with cutting edges 
for skin, muscle, or tendon. Boilable. 



WITH HALF-CURVED NEEDLES 

«0. LENGTH SlZbi 

904.. Plain Catgut 20" 00 to 3 

924.. 20.Day Chromic Catgut... 20" 00 to 3 

954.. Kal-dcrmic 20". .000, 00,0 

964. . Horsehair two z8" strands ,.00 

974. . White Silkworm Gut.. two 14" strands ...o 

984. . White Twisted Silk 20''... 000,0, 2 

900.. Assorted: Catgut, Silk, and Kal-derniic 



WITH FULL-CURVED NEEDLES 


903. . Plain Catgut. 20" 00 to 2 

923. . 20.Day Chromic Catgut.. .20" 00 to 2 

9J3..Kal-dermic 2o"..ooo, 00,0 

963. -Horsehair two 28" strands ..00 

975. . White Silkworm Gut., two 14" strands. ..o 

983.. WhitcTwistcd Silk ,..io''...ooo, o, 2 

930. . Assorted: Catgut, Silk, and Kal-dcrmic 

Package of I 2 tubes of a kind ^3-00 


Unabsorbsible Sutures 


V'. • 

-- 

1 

Hu. 

LkHVstM 


350 .Cc'i'.uloid ■ Linen 

.. .60".. . 

. 000 , OQ, 0 

360 Horichiir 



White Silkworm Gut 

. ...84-.., 

G 0 , 0 , 1 

400 iiUek .Silktvorm Gtj:, 

, 84”... 

... 00 . 0 , I 

450 W.hire Twilled Silk. 

- .60'*,. 

. . 000 ra 5 

4?iO l\vlj!cd Silk.. 

. 60".. 

. coo,o, z 

430 White Briided Silk. 

, . 60". 

00.0, 2.4 

U'ick 6o'^. 

Hon. j; ih 

CO. 1,4 

Package 0.' 1 i tubes 0! 

a kind . 

....5j.6o 


Other D&G Products 

I .\ addition to the foregoing a wide variety 
ot Miturc- and -needle combinations is 
available for intestinal, thyroid, tonsil, eve, 
harelip, cleft palate, pla.stic, nerve, artcrv, 
obstetrical, circumcision, ureteral, renal, 
and dental surncrv. 

A com|>Icte list of sizes, lengths, needle 
combinations, etc. will be supplied on re- 
<}ucst. .Also information on minor sutures, 
umbilical tape, and Kalmerid 'germicidal 
tablets, pot.issium- mercuric- iodide. 


D/.u.fif.vr.v o,\’ 


U.WIS .t; C.HCK. l.NC.. tilT DUFI-IHLD .STHEKT. Hi 


-1/ .srUEbT. UUOOKLV.N, .NEW YORK 
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Thermo-flex Catgut 






T he non-boilable variety of D&G 
Kalmerid Catgut. It possesses the 
maximum practical flexibility without loss 
of other equally essential qualities. It is 
subjected to rigorous heat sterilization in 
the manufacturing process. It is free from 
oils and will not slip at the knot. Its mois- 
ture content is normal so it is free from 
the progressive deterioration in strength 
typical of water-logged catgut. 

NO. L8NGTM 

1405. .Plain Catgut approx. 5' 

l4Z5..lo-Day Chromic “ 5' 

1 445. .20 -Day Chromic “ 5' 

1485. .40-Day Chromic “ 5' 

Sizes: 4-0. .000. .00. .0. . i . .2. .3. .4 
Package of 12 tubes of a kind 153. 60 

Claustro -Thermal Catgut 






Kal- dermic Skin Sutures 






1 




A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength. 
It is uniform in size, non-irritating, and of 
distinctive blue color. Boilable. 


SUTUKB LENGTH DOZK.S 


T he boilable variety of D&G Kalmerid 
Catgut. It possesses ALL the advan- 
tages and high safety factors which should 
be identified with this type of catgut. It is 
sterilized by the Claustro-Thermal method, 
wherein heat, at temperatures lethal to 
the most resistant organisms or spores, is 
applied after the tubes are sealed. Its sta- 
bility is such that the tubes may be boiled 
or autoclaved any number of times without 
injury to the sutures. 

NO. LBNGTH 

1 205. .Plain Catgut approx. 5' 

i225..to-Day Chromic “ 5' 

1 24 J.. 20-Day Chromic “ 5' 

I 285. .40-Day Chromic " 5' 

Sizes: 000 . . 00 . . o . . i . . 2 . .3 . .4 

Package of 12 tubes of a kind $3.60 

DISCOUNTS ON 


5 50. . Without Needle izo" Sl-do 

953. . With Full- Curved Needle 20" 3.00 

954. . With Half-Curved Needle 20" 3.00 

Sizes: OOD (pink) 00 (mbdium) 0 (coarse) 

852. . Without Needle 40" 1.80 

Sizes: 8-0 . . 6-0 . . 4-0 . . 000 . . 00 . . 0 

In packages of 1 2 tubes of a kind and size 

Kal-dermic Tension Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size. 

No. SUTUR8 LBNGTH DOZEN 

S 5 5. .Without Needle 60" $ 3 -^° 

855. .Without Needle 20" 1. 80 

Sizes: 1234 

(finb) (mbdium) (coarsb) (extra coarsk) 

In packages of 12 tubes of a kind and size 

Ribbon Gut 


. Bjbbs* Gut , 


A bsorbable ribbon of animal intestinal 
-tissue for hernioplasty, urethroplasty, 
nephropexy, nephrotomy wound closure 
and other situations where broad support 
is desired. In glass tubes; heat sterilized. 
Length 18 inches; width %-inch. Boilable. 

NO. 

20. .Plain Without Needle 

30. .Chromic Without Needle 

34..'A-Circle, %" Taper Point Needle.. 

3 5. .'/2-Circle, i%" Taper Point Needle. 

38..'/2-Circle, 2" Cutting Point Needle.. 


.$3.60 
. 3.60 
. 4. 20 
. 4.20 
. 4.20 


In packages of 12 tubes of a kind 
QUANTITIES 


DAVIS & GECK, INC., 217 DUFFIELD STREET, BROOKLYN, NEW YORK 
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INVALUABLE IN TIME-SAVING 
CONVENIENCE 



Fid. 2. loncot: sloinUtt 
trtanggior pointed, 
lept conttontiy ttenlo at il 
ii mode Integral with cop 
ol ylol conlolnlng B-P Ger. 
miclde. Designed to eMect 
uniform depth end oreo of 
puncture. Will stond In up* 
right poilllon on !ob!«. 


Fij*. 2. Pipettes are se« 
curely mounted bel-reen 
rubber faced spring 
compression plungers 
ond set focings. 


THE BARD-PARKER 
HEMATOLOGICAL CASE 

Al lost provisions have boon mode for col- 
lodivoly ond compactly carrying tho nu- 
merous oosily-misloid-or-forgotten pieces 
of equipment necessary for obtaining blood 
for rod, white and differential blood count 
ot tho bedside . . . and tho secure and con- 
venient convoyonco of tho diluted blood 
and blood smears to tho office orloborotory. 

FEATURED with this idool Cose ore tho 
now "C.F." (Correction Factor) rc-tcslcd 
Bord-Porkor Pipottos. To each pipotto, reg- 
istorod by number (Fig. 3) Is ottochod a ro- 
tost ccrllficoto giving the "correction fac- 
tor" involuoblo In obtoining greater inter- 
pretive accuracy, Pipottos ore ro-lcsiod so 
thot rovulling colculotions moy bo reduced 
to o common bosis for comporoilvo pur- 
poses, thus eliminating the dilferonliol er- 
rors up to 10". (.X 5V.j for rod coil ond 7V. 


• 4^ U •• U i 

-.V-M y. *: 



Fii. J. "Corrtctloft Fac* 
tof“ c»rt>f>cat» oDochtd 
to tacH B-P PlpctU to fa* 
cltlfot* grtoftr accvrocy 
and canvtnltnc* In Inttr* 
pr«llv« cakulotlon. 

(~ 3.57.) for white coll, allowable under 
U. S. Bureou of Stondords specifications. 
Pipette mountings (Fig. 2) servo os a seal 
against lookogo and markedly reduce tho 
possibility of breakage. 

PRICE, complete $7.50 

tndividuol ro-tosled Bord-Porkor "C.F." 

Pipottos (red or white) with correction fac- 
tor ccrliflcotlon, mouthpiece and tube, 

$1.25 oa. 

Afk Your Dealer 

PARKER. WHITE & HEYL, Inc. 

DANBURY CONNECTICUT 





P R O G R E S S 

Every D&G suture has the benefit • Standardization attained in the 
of developments accrued during production of over two hundred 
more than a quarter century of million sutures used in some 
specialization in one thing. thirty-five million operations. 

• Improvements resulting from a o Experience gained through 
program of research begun with intimate association with the 
the inception of our business, and profession during this era of great 
ex’panded through the years. surgical advance. 

Davis & Geck Sutures 







SURGERY 


EFFECTIVE DRESSING FOR CO 

WOUNDS INVOLVING 
LOSS OF SUBSTANCE . . . 

Gauze moisfened with Azochlora- 
mid in Triacetin 1:500 applied offer 
surgical preparafion and covered 
with impervious material. 

Men 



■ ■■■ 

■ . ! 





Greatly Lessens Trauma 

Due to Dressing Changes 


70 Outstanding Advantages 
of Azochlaramid 

). PFolonQcd oermtCfdoI ocfivify 
3. llfeciivQn«ii even In dilulo 
iolwtton 

3. Oencrol mtcrobicidol octlon 

4 . Abicnce cf loxiclly In rccom* 

n«ndcd concenlfolicns 

5. lock of ode/ 

i. tifo.-.Q deodartting ellco 
7. UndCf«l poUr.c^ 

I. Un^t.ol In iHe preicnte 

cl organic wofftf 

f, Coie cf prcpoiuli'on 
t5> 


Azochloramid’s outstanding property of liberating 
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Triacetin solution prevents adherence of the dressing 
to granulation tissue, thereby diminishing likelihood 
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tive pulmonary complications 
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in 1,333 surgical cases. Citing ad- 
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by laboratory methods and control. 
Purity, uniformity and freedom 
from all toxic impurities is thus 
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THE TREATMENT OP PARALYTIC BLADDER IN CASES OF 
SPINAL CORD INJURY- 

Frank Hinjian, A.B., SI.D., San Francisco, Calip. 

(From the Division of Urology, Department of Surgery, University of California 

Medical School) 

INTRODUCTION 

T he ideas wiiieli follow have not come through trial and error. Proof 
by my own hands of the merit of any method is wanting’. In this 
sense is your choice of me for this address inapt. A study of the 
reports of those M'ith experience, however, discloses such a difference 
of opinion on just what should be done for the bladder in spinal injuries 
that my inexperience may fit me as well as another to the task of p’ut- 
ting the facts truthfully before you. 

The problem is urological, and anyone trained in urologj’’ and so 
minded can find in Ihcso facts the iJoints on which our best authorities 
disagree. Perhaps careful analysis will disclose to those in need, like 
myself, a rule of accord to serve on the rare occasion as a safe guide 
in the care of paralyzed bladders. Tins care never was a matter for 
general orders in any army during the World War and how much the 
disservice of casual treatment accounts for the death within a few weelis 
of SO per cent of the 2,324 soldiers in our army who suffered injury to 
the spinal cord is worth pondering. Many of these men would have re- 
covered from Iheir nerve injuries, completelj" or partially, had the}' 
lived. Mostly they died, not from the injury to the sjnnal cord, but from 
tlie urinary complication. Although in civil life automobiles and not 
bullets cause most of the injuries to the .spinal cord, tlie problem of care 
of llie bladder is the same a.s in an army at war. While fatalities are 
few(>r, tluy mostly follow the same coiiiplications; namely, urinary in- 
fection and bedsores on .skin areas continually soiled bv urine. The 
im^ude of the prohlem in every injury of the .spinal cord is evident. 

Or«,opae,i/c Surseo'. I.o« .Vnjrdes. Calif.. 

Il' C'.'ht-il for Diiblic.itlon, June 3. 103S, 
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One wonders to wliat extent tlie high death rate is the result of neglect 
of the bladder-problem through failure to realize its importance; to 
what extent it follows lack of knowledge and skill in tlie use of the 
methods of care, although those methods were properly chosen at the 
time; and to wliat extent it results from poor judgment in the eiioice of 
method. All of these factors may be variablj’’ responsible. The last 
factor implies a choice and it is on this that autliorities differ. The 
tliree methods most widely advocated are ; First, noneatheterization and 
manual expression; second, suprapubic e3-stostomy ; and third, retention 
catheter. 

Before discussing the relative merits of tliese metliods, and of others 
which are less popular, tlie urological features peculiar to the problem 
shoirld be made known, because a comparison of values rests largel.v on 
an understanding of this particular aspect. Authorities fail to mention 
this point which appeals to me as distinctively central. Perhaps each 
failure, as well as each success, can be accounted more to manner tlian 
to method, for, when faultlessh' executed, one method may be as good as 
another. If this be true, the best waj- to treat the bladder will vary with 
circumstances and conditions. 

The musculature of micturition and its innervation are complex and 
not full.r understood. There are five groups of muscles innervated l)y 
three main pathwaj’s, as follows ; 


Smooth ^[usc^es 

1. The detrusor vesicae 

2. Internal sphincter 

3. Musculus trigonalis 

Striated Muscles 
•i. External sphincter 
5. Accessory urethral and perineal mus- 
cle.s 


Autoiiomiu Nerves 

} I. Tlie hj-pogastric pathway 

Tlioracicolumhar sympathetic sys- 
tem 

II. Tlie pelvic pathway 

Sacral parasympathetic sy.stcm 

Somatic Nerves 
1 HI. The pudendal pathway 


There are five regulating centers of micturition, namely : 


1. Cerebral 

2. Subcortical 

3. Lumbar 

4. Sacral 

5. Peripheral ganglionic plexuses 


1 


Voluntary impulses 


Automatic reflexe.s 


The voluntary impulse originates in the brain and is delivered by the 
midbrain to the spinal centers, instituting various nervous rellexes into 
automatic action. Through the hypogastric nerves from the lumbar 
.sj-mpatiietic center fla.sh inhibitory signals to tlie detru.sor, tind stimu- 
lating impiiLses to the .spliincter; whercjis, tlirough the pelvic nerves 
from tlie sacral-jiarasympathetic center, reciprocally .-infagonistic im- 
inil.se.s tlow, stimulating tlie detru.sor and inhibiting the .s’lihincfer. These 
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reflex impulses show an integrative activity not unlike peristalsis. The 
trigonalis muscle has sympathetic innervation onlj’^, no parasympathetic, 
so that, with sjnnpathetic inhibitory impulses to the detrusor, flow 
stimulating impulses to tlie trigone. The striated muscles receive volun- 
tary impulses through the pudendal neiwe. 

The mutual antagonism of the foregoing autonomic systems is only 
partial. One set does not become dominant with loss of the other. An 
intact parasjmipathetic system is move essential to function than an un- 
broken sjmipathetic pathway. In fact, hypogastric innervation may be 
destroyed at the periphery with little disturbance of micturition. All 
depends on the level, peripheral or cortical, at which the break occurs. 
Yoluntary micturition arises from the brain, involuntary micturition 
from the cord, and complete dissociation gives an automatic bladder, 
variations of which are explained by the mutual antagonism of the 
sympathetic and parasympathetic systems in relation to the level at 
which the dissociation is made. If this level lies above the lumbar 
center, automatieity will he good and may be influenced reflexly by 
sensory impulses. Normallj”, tickling the sole of the foot will cause with- 
drawal of the foot. In the absence of this response, there is an over- 
flow of motor impulses to other structures and it is this so-called mass 
reflex wliieh causes the bladder to contract (hlayo-Eobson, Kidd, Head 
and Riddoch). According to Holmes, the sudden increase of intra- 
abdominal pressure by augmenting tension within the bladder causes it 
to contract. He was led to this explanation 1)y observing that contrac- 
tions of the bladder always followed the abdominal spasms “by a definite 
interval of time, sometimes by several seconds.” If the lesion in the 
cord is below the lumbar center, automatieity will be poor or absent and 
stimulation of the soles of the feet now may fail to eause this abdominal 
reflex and thus have no effect. Retention may follow either irritation 
of hypogastric fibers from the lumbar center ov paralysis of the pelvic 
fibers from the sacral center, and incontinence comes, vice versa, with 
irritation of the pelvic or paralysis of the hypogastric fiber.s. It would 
be expected, therefore, tliat the eftect on micturition will vary con- 
siderably with the level of the iipiury to the spinal cord. It will vary 
also with the type of injury. A complete transverse lesion will have a 
more constant and lasting effect than a ])artial tear — as from the lacera- 
tion of a fragment of bone, or an injury without ruptui-e of any nerve 
fiher.s— as from hemorrhage or edema with pressure on the cord. In- 
.jurics in the region of the cauda equina are notable for the marked 
variation in effect. 

A. The Effect on. Mktuntion.—Three phases de.scribe the common 
effect on micturition of a transverse Ic.sion at any level of the cord or 
cauda e(imua. These are: first, retention; second, ovortlow incon- • 
tnicncc: and third, antomafie micturition. The first phase is constant 
lor all lesions, thongii variable- in duration. In fractures , below the 



652 


SURGERY 


lumbar center, the other effects may be slight or absent. Tlie phase of 
urinary retention commonly lasts from two to three weeks but may dis- 
appear within twentj’-four hours or persist eighteen or more months. 
Eetention, in the presence of injury at any level, is explained on the 
basis of ‘“spinal shock” which isolates the bladder from its reflex centers. 
Complete paralysis of the detrusor and spasm of the sphincter result. 
Because of this spasm, catheterization usually is difficult. The picture 
of vesical relaxation and atony is seen cystoscopieally and cystometric 
records all show an inert vesical wall with no “stretch” response. Re- 
flex contractility is entirely absent. Unless infected or injured, these 
distended bladders never rupture spontaneously nor is there any record 
that the back pressure of distention ever produces hydronephrosis and 
renal insufficiency. 

The second phase, an overflow incontinence, is of short duration and 
may be poorlj’- pronounced. The detrusor gradually recovers tone, with- 
out the power of contraction however and, along with the recovery, a 
gradual weakening of the spasm of the sphincter occurs. In consequence, 
urine dribbles out as an overflow incontinence. An inlying catheter may 
be repeatedly extruded and, even when retained, urine may leak around 
it. This may be the final phase after destructive ’lesions of the sacral 
segments or cauda equina. 

The third phase is the development of an automatic bladder. With 
the gradual gain in muscle tone, contractility slowl}’’ returns to the 
detrusor and its muscles hypertrophy. Along with this recovery of the 
detrusor there is a return of the sphincteric spasm so characteristic 
of the first phase. The insertion and retention of a catheter again be- 
come moi’e difficult. A gradual recovery of the normal reaction to 
“stretch” is sho^vn by cystometrograms, and the condition of automa- 
ticity develops. Automatic micturition occurs sooner and more per- 
fectly after fractures above the lumbar center than after those below, 
but I can find no record of it after divisions of the cauda equina. It 
differs from normal micturition in the incoordination of detrusor and 
sphincter. Instead of being reciprocal, their activity becomes syn- 
chronous. With the return of its tone and contractility, the detrusor, in 
order to establish automaticity, must work against the unwonted 
coincidental contraction of the sphincter, and, with good automaticity, 
it will hypertrophy and the bladder will return to normal dimensions. 
So high may this initial return of tonus become, sometimes, that, unless 
preventive measures are instituted, the capacity of the bladder will be 
reduced to almost nothing. The smallest amounts of urine set up empty- 
ing contractions so tliat the patients are as wet as in tlie previous phase, 
but for another reason. Should the detrusor fail to hypertrophy at tliis 
stage, as is likely with infection or severe toxemia, there can he no 
automaticity. Ovcrclistention will persist. The detrusor will then hc- 
eomc more and more atonic and an overflow incontinence will occur or 
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simply contmue from the second phase. Or the condition may revert 
to that of retention as in the first phase. In conditions between these 
extremes of hypertrophy and atony of the detrusor, partial and atypical 
forms of an automatic bladder may oecin*. 

The usual course of the effect on micturition of a transverse lesion 
of the cord at any level, therefore, is first, retention; second, overflow 
incontinence; and third, automaticity. These phases are most constant 
unth complete tx‘ans%'erse lesions above the lumbar center but, evnn then, 
are variable in duration. Variations from this course, both as to phase 
and diiration, occur commonly with transverse lesions below the lumbar 
center, with partial di\isions or less destructive lesions at any level, 
and with the advent of certain complications, such as urinary infection. 
True paralytic incontinence, which differs altogether from the usual 
pietvue of cord bladder, sometimes follows destruction of the Imnbar 
centers. Automaticity never der’clops with destruction of sacral seg- 
ments or eauda equina. With some partial lesions or injuries, there 
may be only delay in starting mictiuation, the sti’eam may be Avithout 
force and dribbling may occur at the end. In such eases normal micturi- 
tion usually is soon established. The midcermeal and dorsolumbar seg- 
ments of the cord are injured most frequently, and therefore the tlnee 
successive phases of effect on micturition are the commonest. It is well 
in each ease to surmise, if possible, the neuromuscular background of 
each phase of effect in relation to the level of the cord injured and to the 
tjqie of injury in the selection of any particular method of treatment. 
It must be obvious to all that the problem of treatment is distinctively 
urological. 

B. The Treatment , — The infoi-mation in the literature is inadequate as 
a guide to what should be done for the bladder in injuries of the spinal 
cord. There seems to be an even choice between three methods ; namely : 
(1) noncatheterization and manual expression, (2) suprapubic cystos- 
tomy, (3) retention catheter with or without tidal irrigation.® 

Each method has its particular advantages and disadvantages; each re- 
ccivc.s as much condemnation as approbation, and each has just as valid 
reasons against its choice as for it. The dissenting authorities are as 


reliable its the a,s.senting ones. Xaturally, when called to work in an open 
field of this kind, one who has no row of his own to hoe will hesitate 


which one to choose. Upon two points, however, all those with e.xperi- 
ence agree; namely, no paralyzed bladder should be left alone to distend 
and overfiow, and, the urethral catheter should never be used casually 
or intermittently. Possibly this seeming paradox holds the solution to 
the qne.stion of a choice of method. It illustrates at least the urolooieal 
aspect ot the problem, and to my mind this is the problem. ‘-The first 
iuid latal cittlicter” receives sufficient ciistigntton in the literature On 
iMier hand, neglect and overdistention may be ftdlv as criminal 


•The llterature’tiaii been 
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from the urological standpoint. Ovevdistentiou is extremely dangerous 
in the presence of infection, and overflow of urine means bedsores. 
The purpose of all treatment is to control infection and prevent bed- 
sores. The success of any method directed to this aim, which may have 
to be carried on for weeks and months, depends largely on the effleieney 
and reliability of the personnel which will conduct it; on the nurses, 
relatives, orderlies, or friends to whom goes the routine of emptying tlie 
bladder bj^ manual expression or the care of catheters and irrigations. 
The urologist knows that this routine care must be precise and regular. 
Forelaiowledge that it may be wanting should influence the choice of 
that method least dependent on routine. But failures camiot always 
be assigned to mismanagement. Environment and manner of conduct 
are but a part of the urological iiroblem. Patients vary in their response 
to method. Some tolerate a catheter poorly. Persistence in its use in 
the presence of urethritis, prostatitis, or epididjmiitis also shows poor 
judgment. Therefore, any precise and regular routine should still be 
flexible and open to change at need. 

The other part of the urological problem is the condition of the bladder 
itself ; that is, the particular neuromuscular distirrbance which demands 
treatment. The phases of change in the disturbance of micturition can 
be predicted only partly by knowing the level of the injury to the 
cord. The succession from retention, through overflow' incontinence, to 
final automaticity after lesions above the lumbar center may be retarded 
or interrupted, either partly or completely, by intercurrent infections 
or toxemia. Any operation for the repair of the broken back at any 
period of this succession may throw' the condition back to the initial re- 
tention. The purpose of noncatheterization and manual expression is 
to hasten the development of an automatic bladder. Patients with good 
automaticity get along very comfortably. One side of the question then 
is whether this method should ever be used for patients with lesions 
below' the lumbar center, after wdiich automaticity is luiowm never to 
develop. This is a ditfieult question. Ketention is the initial phase for 
all lesions irrespective of type and level. It may not be possible to 
estimate immediately the extent of the lesion or its exact level and 
w'hether or not automaticity wdll develop. The injury, in spite of ap- 
pearances, may be mild and the patient may recover quickly. The other 
side of the question is w'hcther cystostomy or insertion of a eathctei 
ever should be immediate. A catheter, w'hether urethral or supni- 
pubie, means infection. It is true that this infection usually can be 
controlled. This, howevci', may be difficult. On the other hand, should 
urinary sepsis develop spontancou.sly, it may then be too late to save the 
patient by drainage of any kind. 

Tile three methods grade them.selves from minor to major procedures. 
The conservative course on patients seen immediately after injury would 
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be to applj' them in tins order, changing from minor to major according 
to particular indications as they arise. 

On a patient seen earl^' one would first try to empty the bladder 
regularly by applying pressure with the open hand above the symphysis. 
In doing tiiis tiie bladder should not be squeezed. Should it have be- 
come too distended by delay, manual expression maj" cause extreme pain 
which may be relieved by morphine. Having tiie patient lie on his side 
may be of help, as will also pressure on the bladder tiirough the rectum. 
The method worlcs better on women. It should iie applied regularly 
every six to eight hours, and the bladder never should be allowed to ovei‘- 
distend. Too prolonged an interval between expressions, by allowing 
overdistention, may tlirow the bladder back into atony with a loss of all 
that has been gained; but even more important than this is the likeli- 
hood that infection may get a start bj" reason of this neglect. The advent 
of uifeetion is the one real contraindication to the use of this method. 
It should be looked for daily. It is dangerous to use manual expression 
in tlie presence of infection, jiseending pyelonephritis is likely and 
bladders have been ruptured. For a patient with clear urine, routine 
manual e,xpression is safe and may lead to the rapid development of 
an automatic bladder. It is not the ideal procedure for all patients, nor 
will it always work. 'NVlien infection mars its usefulness, when it fails 
for some other reason, when the patient lias already had Ids bladder 
emptied hy catheter, or when the neuromuscular phase is other than 
retontioii and imsuited to its use, one of the other two methods should 
he adopted promptly. 

The use of a retoatiou catheter has few advocates compared to supra- 
pubic cyslostomy. l'rologi.sts know something of the continuous care 
and attention required for a retained catheter. If this expert and faith- 
ful a.ssis(anco is avaihiiiie, a retention catheter may save time, control 
the infection and keep the patient dry and comfortable until such time 
as automaticily develops. It is well to .state again the fact that all 
authorities condemn intermittent catheterization. Recently ilunro* has 
strongly advocated the use of tidal irrigation and claims hy it to have 
reduced infection from 72 per cent to 14.2 per cent. Furthermore, tidal 
irrigations stiiimlate the bladder to regain contractility and therefore 
hasten the ilevelopment of antomatieity. 


Suprapubic eystostomy ha.s many advocates, most of them recent. 
The method gives good ilrainage. The care of a suprapubic tube is 
simple eompared to that of a retention catheter. Tidal irrigations may 
he given through it or suction applied on occasion. Upon eonsiderin- 
the many months that drainage may he rctpiired, the sttpraj)ui)ie tube 
luLs dtstmel advantages over the retention catheter. One jm-ssible objec- 
t.nu IS pcr.s,stcuce of a suprapubic fi.sfula u])on development of' an 
automatic bladder. 


m, U:., 1H.„ Or. fO-nry .W. W.ynu.ch. Jr. 
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SUSaiARY 

I. It is judicious to treat each paralyzed bladder on sound urological 
principles. 

A. There are four effects on micturition to consider: retention, over- 
flow incontinence, autoinaticity, and true incontinence. In cases of frac- 
ture above the lumbar center the first three occur in succession. An 
automatic bladder never develops as the late and final effect after frac- 
tures below this center, and incontinence may foUow destruction of the 
cord at this level. Partial lesions and trauma by pressure or bruising 
effect slight changes from the normal, usually of short duration. The 
"spmal shock" of any lesion at any level causes an initial paralysis 
of the bladder with retention. Early development of automaticity is 
highly desu'able, but it is possible in only one group. Some methods 
favor this outcome more than others. Therefore, the same indication for 
the treatment of retention at onset notwithstanding, consideration of 
the probable late effects presumed by a knowledge of the level and extent 
of the injury should influence the choice of method. 

B. Any method proves itself lai’gely by reason of the precision and 
skin with which it is carried out. Some methods require more care 
and experience than others. Consideration of the fact that this care 
may be wanting also should influence the choice of method. 

II. It is impractical to treat aU paralyzed bladders alike. 

A. Some do best if left alone or-, at most, emptied regularly by manual 
expression. Others get along satisfactorily with retention catheters 
irrigated periodically or continuously (tidal) ; and still others require 
cystostomy for drainage. 

B. Urinary infection and bedsores foil the outcome to a maximum of 
over SO per cent. The intent of all care, therefore, is to prevent or 
control these two evils. 

C. Noncatheterization, with manual expression and antiseptic therapy, 
is the one waj' to ward off urinary sepsis. When it works, it is the best 
method to hasten automaticity^. It is useless and dangerous as a method 
to control infection. If infection is present, the choice between catheter 
per lU’ethram, and cystostomy must be made at once. Even before infec- 
tion takes place drainage by one means or the other often proves 
superior. 

III. The care of the bladder after injuries to the spinal cord should 
be prompt, precise, and farsighted. To be successful, rare judgment 
and constant attention are required. Most of these patients, in spile 
of all effort, die of or with sevei’c urinary infection. 
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Supplementary Bibliograpliy 


I. bibliography op the principles of treatment 

A. Noncatheterization and the Use of Manual Expression . — 

Advocated by: Heddaeus,-i= 1SS8; CliicoA® 1889 (who practiced it in 1871); 
Bes]ey,6 1917 (experience in Base Hospital, France) ; Veliacott and Webb-John- 
son,83 1919 (experience in British war hospital ) ; Plaggemeyer,i2-ri 1919, 1921 (ex- 
perience with American army in World War) ; David, =2 1921 ; Cummmg,i3 1922 
(United States Army); Cahall ra 193$; 6urdiian,35 1931 ; Connors and Nash,w 
1934 (54 cases). 

Beasons for: 1. Prevents urinary tract infection. 

2. Best method for the rapid development of an automatic blad- 
der. Many patients ivith spinal injury can be saved if they do not succumb to 
urinary tract infection. By this method there is no damage to the kidneys and 
there is no danger of spontaneous rupture of the bladder. 

Method condemned by: lvidd,^8 1919; Boyd,® 1929. 

Beasons against; 1. Hematogenous infection will result if patients are not 
catheterized. 

2. Method is time-consoming in way of nursing care. 

3. Urine ivill soil bed and cause bed sores. 


B. Eetention Catheter . — 

1. Without Tidal Irrigation . — 

Advocated by: Kidd,-*® 1919 (war experience); Gurdjian,®^ 1931 (if infec- 
tion is present). 

Seasons for: 1. It saves time. 

2. It avoids overdistention of the bladder. 

3. It reduces infection to a minimum. 

4. Skin is not soiled by urine; prevents bed sores. 

5. Calculi do not form. 

6. Urethra not damaged by frequent catheterizations. 

7. Paves the way to an automatic bladder. 

Condemned by; Drapier,2s 1919; Connors and Nash,vr 1934. 

Seasons against: 1. Invariably leads to infection. 

2. Hot effective method of drainage; frequent clogging of 

catheter from clots. 

2. Eetention. Catheter With Tidal Irrigation . — 

Advocated by: Munro,i® 1937 (has reduced urinary tract infection from 72 per 
cent to 14.2 per cent); Young, 1926 (recommends decompression apparatus with 
mild antiseptic). 

Beasons for: 1. Prevents ovordistention of bladder. 

2. Seduces infection. 

3. Facilitates development of an automatic bladder. 


C. SuprapuJiio Cystostomy . — 

1. Early. 

2. In presence of urinary tract infection. 

Advocated by: Thompson Walker,8o 1917 (no experience 

vised); Mayo-Eobson,C3 1917; Drapier,2o 1919; Wertheimer,8s 19! 

French army); Boyd,3. 0 1927, 1929; W^^llcnsteinj^® 1931; Edwm 
communication to Muiiger,®® 1937) ; Deming (personal communicati 

^^^With exception: Esau, 2® 1921, if severe bladder infection; David,=2 1921, as 
a last resort; Conners and Hash,!? 1934, if ex-prossion painful or bladder oyordi.s- 
tendcd; Crcovy,ie jn selected cases; Munger,*® 1937, if expression method is un- 
satisfactory. 

Beasons for: 1. Prevents ovordistention of bladder. 

2. Prevents severe infection of bladder. 

3. Prevents ascending infection. • ■ , \ 

4. Permits adequate drainage (largo tube, simple to irrigate). 

5. Economical in time of nurses. 

The suprapubic listula will heal and an automatio bladder de- 
velop, if desired. Hematogenous infection of urinary tract will result even though 
the patient is not catheterized. Continuous bladder irrigation may bo instituted if 
so desired. 

Condemned by: Kidd,-*® 1919; Veliacott and Webb- Johnson,®® 1919; Young,®® 
1926. 


with method ad- 
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KeHiioiis against: 1. Difficult to care for from nursing viewpoint. 

2. Severe infection of the urinary tract following use of the 
method is the rule rather than the exception. 

3. Bladder calculi likely to form. * 

4. If automatic bladder develops, practically impossible to get 


fistula to dose. 
bed sores). 


5. Difficult to keep drainage tube water-tight (leakage causes 
G. Bladder is permanently damaged. 


D. Intermittent Catheterization . — 

Advocated bv: None. 

Condemned "bv: Drapicr,2« 191!),- Kidd,is 1919; Plaggemeyer,i2, is 1919; 
Curtis,=i 1919; David, s-! 1921; Cumming,m 1922; Young, “i 1926; Calull,m 192S; 
Boyd, a 1929; Connors and Nash,ii 1934; \Vesson,sa 1934. 

Reasons against: 1. Traumatizes urethra. 

2. Causes prostatitis, seminal vesiculitis, and epididymitis. 

3. Invariably results in urinary tract infection. 

4. Fails to keep bladder empty; danger of overstretching wall. 

0 . Leakage between catheterizations predisposes to bed sores. 


E. Distention and Overflow . — 

Advocated by: None. 

Condemned bj-: Vellacott !ind IVebb-Johnson.s^ 1919. 

Because: 1. Pain may he severe. 

2. Distention of bladder may embarrass respiration and cardiac ac- 
tion, an important factor in hemothorax. 

3. Sliock may be induced by allowing distention of bladder. 

4. Doubt whether bladder will ever regain tone. 

5. Hematuria, vo.sical in origin, may ensue. 

U. Extremely dangerous if infection is present. 

P. Suprapuhio aspiration in preference to catheterization if intervention is neces- 
sary. 

Advocated by: Plaggemeyor,'z. "a 1919. 

Bca.«on; IVill avoid infection. 

G. J’resacral Sympathectomy. — 

Advocated by: Loarmonth,:>3i :i'-* 1931; AIcCrea and lledon.ald,o3 1934; Creevy,'® 
1936; Grant, 1930 (reports case folloaing spine injury; patient died). 

Condemned by; BraaseU,‘o 1934. 

II. Instrumental Dilatation of the Urethra. — 

.Vdvocated by: Vcllaeott and \Vebb-.rolin.sou,s'i 191'.t. 

Reason: Produces temporary incontiiicucc until :iutomatic bladder develops. 
No eases. 

(Braasch" advocated method in atonic bladders, 1934.) 

I. Sirvc Transplantation to Paralyzal lUadder. — 

Trumide''- (experiiucut:d), JO.'iJ. 

.1. .'iinusoUlal Stimulation of Illiiihltr . — 

Cununiiig,*'-' 1922 (serious eomplicatioiis in 2 en.-ajs; no details). 

Supplementary Forms of Treatment . — 

1. Urinary antiseptics. 

2. Drugs whicU act tUrough .sympathetics and para.sympathetic.s. 

3. Drugs acidifying urine to prevent calculus formation and reduce infection. 

4. Proslatic ma-s.-age tind urethral dilatations to reduee obstruction. 

."i. Bhidder irrigations to rciluce infection. 

0. IiiMilUvtion of irritating dnig.s to c:iu.-e bladder to regain tone. 

7. .ViitogeiioDs v;iccine to combat infection. 


NV.l.'iai.VN.VTOMV, 
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III. EFFECT OF LEVEL OP CORD INJURY ON MICTURITION 

Thompson Walker, so 1917; Adler, i 1918; Plaggemeyer,i2i 's 1919; Barrington,^ 
1921; Elsberg,28 1920; Denny-Brown, ss 1933; Holmes, -lo 1933. 

IV. PHASES IN BLADDER DISTURB.VNCE FOLLOWING CORD INJURY AND EFFECT 
OF SEVERE TONE JI I A 

Head and Eiddoch,-*i 1917; Thompson Walker, so 1917; Plaggemeyer,i2i is 1919; 
Vellacott and Webb- Johnson, ss 1919; Denny-Browmoo 1933; Holnies,'*^ 1933; 
Munro,io 1937. 

V. CYSTOSCOPIC PICTURE 

Caulk,!-* 1919; Plaggemeyer,"2. u 1919; Cumming,=o 1932; Lewis and 0005,0* 
1936. 

VI. ETIOLOGY AND CONSIDERATION OP INFECTION OF URINARY TRACT SECONDARY 
TO SPINAL COED INJURY 

Thompson Walker,s<' 1917; Curtis^* (experimental), 1919; David^o (experi- 
mental), 1921; Boyd,» 1929; Cumming,20 1932; Connors and Hash,** 1931. 

VII. CONSIDERATION OF HEMATURIA 
Vellacott and Wobb-Johnson,s3 1919. 

VUI. EFFECT ON KIDNEYS OF CORD BLADDER SECONDARY TO SPINE INJURY 

Curtis*** (experimental), 1919; Cumming,*». 20 1922, 1932; Cahill,*** 192S; 
Hepler,-*-* 1933. 

IX. EFFECT ON URETERS 
Fullerton, 32 1919; Kreutzmann,*^ 1928. 

X. RECTAL SPHINCTER PARALLELS URINARY 

Plaggemeyer,** 1921; Creevy,*® 1930. 

XI. SEX FUNCTION (in CORD INJURY) 

Plaggemeyer,'-* 1921; Cumming,*® 1922. 

XII. PRIAPISAI (FOLLOWING CORD INJURY) 

Hartwell,*** 1917. 

XIII. FOLLOW-UP RESULTS — STATE OF AUTOMATIC BLiVDDER 

Plaggemeyer,*-* 1921; Cumming,*® 1922; Hepler,** 1933. 

XIV. PROGNOSIS 

Drapier,2<* 1919; Connors and Nash,** 193-1; Creevy,*8 1936. 



TU:HOES OP THE KIDNEY milCH INVADE THE 
INPEEIOR VENA CAVA 

A Report of Seven Cases 

Jan II. Tillisch, il.D.,® Harold C. Habein, M.D., and 
John C. Hentiiorne, M D.,t Rochester, IMinn. 

(From the ifayo Foundation and the Division of Medicine and the Section on 
Patholoy'.c Anatomy, the Mayo Clinic) 

I NVASION ol; the venous circulation bj- inaliguaut tumors which origi- 
nate ill the kidney occurs with surprising frequencj'. Judd and 
Scholl in a study of 200 renal tumors found that 22.5 per cent had 
invaded the renal vein. More extensive invasion of the venous cii’- 
culation with involvement of the inferior vena cava occurs much less 
frequently. Excellent studies of case reports of this type of lesion 
have been made by Pleasants, Simpson, Jacobson, and Goodpasture. 
Simpson in 1924 collected 32 cases in which a renal tumor liad in- 
volved the inferior vena cava. Two additional cases have been re- 
ported since that time ; these cases and the 7 cases included in this 
report bring the total to 41. 

Investigators of this sub.iect have complained that the nomenclature 
of renal tumors in older reports interferes with an accurate classifica- 
tion of the type of tumor. It is probable that recent literature has 
merely added to this confuHio,u for two reasons; fii’st, the controversy 
over the (liaiwitz theory has led to the use of a number of different 
names for the so-called hypernephroma; and second, the well-known 
polymorphism of this tyi )0 of tumor has led many authors to elassitV 
peeidiar examples iis “perithelioma,” “sarcoma” or “endothelioma.” 
However, at the Mayo Clinic we usually refer to the Grawitz tumor 
as “carcinoma” and will so designate the seven tumors which form 
the basis of this report. 

It is apparent that nearly all types of malignajil renal tumors are 
capable of invading the renal vein and inferior vena cava. This was 
demonstrated by Engelken and Ro.senstein, who have reported eases 
in which such involvement occurred; m these cases the patients were 
children and the t\imors were sarcomas. Taddei reported a ease in 
which the tumor was a sqimmou.s-cell carcinoma of the renal pelvis, 
ami lurncr and \ elpcau have rep<irted cases in whicli the renal tumor 
was a metastatic growth. 


111 .\t..n.iii,.. 11.,. M;,,., 

»Nt*\v in Ml.ss. 

f.ir- pul'lii -itif'n. June I’d, 

UOa 
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In the 34 cases of tumorous invasion of the inferior vena cava re- 
ported previouslj'^, the tumors occurred predominantly among males 
(28 cases) and occurred moi’e often in the right kidney (20 cases). 
It was suggested by Pleasants that the shorter renal veni on the right 
side may possibly give the tumor easier access to the inferior vena 
cava. The tumorous thrombosis extended into the right auricle in 
16 of the 34 cases. 

Symptoms are often obscure and it is apparent that diagnosis is 
usually either established or completed at necropsy. Edema or ascites 
or both occurred in 24 of the reported cases, and pain of vmryiug de- 
gree, character, and situation occurred in 21 cases. The presence of 
the most helpful indication of obstruction of the inferior vena cava, 
namely, engorgement of the collateral superficial veins, was noted as 
present in only 11 eases. However, the absence of this sign was noted 
in 13 cases. Hematuria, which is a helpful indication of renal tumor, 
was noted as present in 10 eases and as absent in 11 cases. Its pres- 
ence or absence was not indicated in 13 cases. 

Comments concerning the collateral circulation tliat is quickly es- 
tablished when the inferior vena cava is obstructed have been made 
by both Simpson and Pleasants. It is indeed amazing that compensa- 
tion for complete obstruction can occur with such a paucity of physical 
signs. In several reported cases obstruction of the hepatic veins has 
occurred and has produced icterus. In one ease reported, obstruction 
of the portal vein also was present. Woodruff and Levine have sug- 
gested diagnostic methods which may be of value in establishing the 
presence of venous obstruction. None of these procedures was used 
in our eases. Unfortunately, in some cases either tumorous thrombosis 
or a superimposed simple thrombosis descends into the iliac veins. In 
such eases these metliods probablj’- would not enable one to make a 
positive diagnosis of obstruction of the inferior vena cava. However, 
because of the high incidence of tumorous thrombosis in cases of 
obstruction of the inferior vena cava (24.8 per cent, according to 
Pleasants) and owing to the high incidence of renal tumors in cases 
of tumorous thrombosis (50 per cent, according to Simpson), tlie use 
of these methods is suggested in eases in which a renal tumor is sus- 
pected, but the symptoms are obscure. Sudden death sometimes occurs 
in cases in which tumorous thrombosis involves tlie heart. In such 
cases death is caused 63^ obstruction of the tricuspid valve or by pul- 
monary embolism resulting from the tumorous thrombosis or the super- 
imposed simple thrombosis. 

REPORT OP CASES 

Case 1. — A wliito niiin, agod 5G 3 'o:irs, canio to tlio clinic bccau.'-c of .ascitc-s ami 
edema of the legs. Tlie initial si-niptoni had been a mild edema of the feet wliieh 
had occurred at night. This symptom first Inul been noted five month.s before the 
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patient came to the clinic. Examination had di.sclosed that tlie liver %Yas enlarged. 
A week after t!ie appearance of the edema, thrombophlebitis of the right leg had 
developed; the patient had been confined to bed for seven weeks. Four months 
before he came to the clinic, severe hematuria had occurred; the severe hematuria 
had lasted only one day and the blood in the urine had disappeared promptly. After 
this the edema of the feet had improved but had not disappeared entirely. Three 
weeks before tlie patient came to the clinic ascites had developed ; this had increased 
ill severity and had caused a gain of 23 pounds (lO.i kg,). At tiie same time the 
edema of the legs had become much worse than it had been. Ten days before he came 
to the clinie, 2,000 c.c. of ascitic fluid had been removed by abdominal paracentesis. 

Examination at the clinio disclosed definite ascites. The superficial veins of the 
abdomen were moderately dilated. There was moderate edema of tlie genitals and 
over tlio sacrum. There also was marked edema of both legs. The liver was pal- 
pable 10 cm. below tlie right costal margin. The concentration of hemoglobin was 



venVeara and”jeft t). e-xtendins from right renal vein into inferior 

extends downward from thrombosis c.vtends upward, induced tlironibosis 

aorta is Xcd bcio'w'the le^reSat liT 


V 1)020,000 erytlirocytes and 7,000 leucocytes in each cubic 
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reveaied a 'f n'^ ”” blood. Erinalysis 

nu'id I'-'-'*' The bronrsulphalein test disclosed moderate impair- 

lumderanec' Tlie electrocardiogram disclosed right ventricular pro- 

fotnu'd aa?iV*iOoVc''^„f‘T ='bdominal paracentesis was per- 
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-> c.,-. „f aseitic linitp j.j 

Ih‘vU I ' 

VltJnov 


I-' VIV rephu-vd emnidelMv it’ «>«• lis lower pole had 

• • In .'cvcral phiee.s e.aulillower-ljke ina.ssos of tumor 



666 


SURGEKY 


tissue had perforated tlie renal capsule. The tumor measured 12 by (i by 7 cm. 
and was very friable. Its cut surface was yellowisli-red. Tlie upper lialf of the 
kidney contained metastatic nodules; approximately 95 per cent of the substance 
of tlie kidney had been replaced by the tumor. The tumor extended into the right 
and left renal veins and the inferior vena cava. Friable tumor tissue cxteuileil 
downward in the inferior vena cava for a distance of 2 cm. (Fig. 1). lielow this 
tumorous thrombosis was a simple thrombosis which extended downward into both 
iliac veins. The latter had a homogeneous or laminate.d appearance and was gray- 
ish red. The tumorous thrombosis extended upward beyond the hepatic veins; it 
extended into the right auricle and through the tricuspid valve and into the right 
ventricle. It was firmly attached throughout its extension in the inferior vena cava. 
In the right auricle and right ventricle the tumorous thrombosis was loosely ad- 
herent and was attached only to the anterior wall of these chambers. The pul- 
monary valve was partly occluded bj- the tumorous thrombosis, but there was no 
evidence of pulmonary embolism. 

The liver weighed 1,S20 gm. and was reddish brown. The consistency of tlie 
right lobe was increased slightly. Metastatic nodules were present in the right and 
left lobes of the liver. There was diffuse chronic passive congestion of the liver; 
this was particularly marked in the right lobe. The collateral circulation was not 
marked in the body; this possibly might be attributable to the fact that the body- 
had been embalmed before the necropsy was performed. There was evidence of 
venous engorgement throughout the small intestine. 

Histologic examination disclosed that the tumor was a papillary careinonin 
(hypernephroma) ; however, it contained fewer clear cells than usually are found 
in this type of tumor. 

Case 2. — A white woman, aged 3.3 years, first came to the clinic Aug. 23, 1930, 
because of intermittent attacks of epigastric distress which had been relieved by- 
food or alkalies. A roentgenogram of the stomach and duodenum revealed a 
duodenal ulcer, and the patient was instructed in a medical regimen for the ulcer. 
The patient came to the clinic again on Nov. 23, 1930, because of irregular and 
excessive menstruation. A dilatation and curettage revealed an atrophic cystic 
menopausal type of endometrium. At the time of this visit to the clinic the patient 
complained of swelling of the left leg. The swelling of the leg had been pre.'^ent 
for only- a few- day-s. The edema of the left leg persisted and in the first part of 
February, 1937, edema also developed in. the right leg. 

The patient was seen again on Feb. 2-1, 1937, and a diagnosis of acute pei- 
foratiou of a duodenal ulcer w-as made. Operation was performed iimnediately 
and the perforation was closed. At this time (Feb. 2-1, 1937), it was noted tli.it 
the edema of both legs had increased. 

Examination on Feb. 24, 1937, reve.aled a pale and obviously- very- ill woinaii 
w-ho was having severe pain. Examination of the abdomen revealed rigidity .ua 
excruciating tenderness over the entire abdomen. There w-as a seiere edem.i pit.stnf 
over both legs and over the sacruiii. The edema was greatest over the left eg. 
Examination of the heart .and lungs was cs.«eiitially- negative except for the ''“1"' 
pulse rate. The values for the blood pressure were 100 mm. of mercury systolic 
and OS mm. diastolic. During the patient's stay- in the hospital from ^leb. -b 
1037, to April 21, 19;!7, the coiiceiitratioii of hemoglobin ranged from 79 to .39 
per cent; the erythroeyte count ranged from 3,.S20,000 to 4, .ISO, 000 ))ei i ubii 
millimeter, and the leucocyte count ranged from 9,200 to 10,000 per cubic jnillinietor 
of blood. A roentgenogram of the thorax did not disclose any- abnornmlity. I he 
tiucculatiuu torit.s for syphilis wort' The value for the urea ranjieti Iroai 

20 to -iO inj'. per 100 e.e. of hlooW. Jr’ifteeii urinalyses revealed erythrojfyfen in the 
urine on only one oeea^^ion, ami on that oeca.Mum only an oeca.sional erythroeyti* was 
found in the urine. Tliere were pus <*eJIs in the urine on .several oeeayifin.s. 
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two-thirds of tliis organ was occupied by a fibrous eucapsulated yellowish-red 
tumor which measured S by 0 by C cm. and communicated directly .is a tumor 
thrombus with the renal vein (Ihg. 2). Tliis vein measured 7 cm. in diameter. 
Approximately 50 per cent of the substance of the right kidney had been replaced 
by the tumor. The left vein was not tlirombosed. The tmnor thrombus extended 
directly from the right renal rein into the inferior vena cava which was distended 



Pig. 3.— Tumor thrombus in left auricle (Case 2) : continuity with tte tuinor 
tlirombus in tlie inferior vena cava was severed alonsr the rough ^^und area on t 
lower surface of tlie mass. The tumor also was attached to the roughened sure co 
of the interauricular septum. 



to a diiimeter of 9 cm. (I7g. 3). Tlic tumorous thrombosis extended ui>\vard into 
tlia right auricle where it formed a mass 0 by 5 by t cm. Tliis mass was firmly 
att.ichcd to fho auricular endocardium, and obstructed the opening of tlie tricuspid 
valve at least 03 per cent. There was no pulmonary embolism. 

The liver weiglied 0,100 gm. .and was dark red. Severe eiirtmic pnssiii- co/igestiim 
was present. TIio hepatic veins were not thrombosed. Tliero were marked varico.-!- 
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two-tliirds of tlvis organ was occupied by a fibrous encapsulated yellowisU-red 
tumor which measured 8 by 6 by 6 cm. and communicated directly as a tumor 
thrombus with the renal -vein (5hgr. 2). This vein measured 7 cm. in diameter. 
Approximately 50 per cent of the substance of tlie right kidney liad been replaced 
by the tumor. The left vein was not thrombosed. The tumor thrombus extended 
directly from the riglit renal vein into the inferior vena cava which was distended 



Fig-. 3. — Tumor thrombus In left auricle (Case 2) ; continuity with the tumor 
thrombus in tlie inferior vena cava was severed alons the rouBh round area on 
lower surface of the mass. The tumor also was attached to the rouglieneu surmco 
of the interauricular septum. 



to a diameter of 9 cm. (Fig. 3)- T!\o tumorous thrombosis e-xtcuded upward into 
tho right auriclo where it foriucd a moss 0 by 5 by •! cm. This mass was firmly 
attached to tho auricular endocardium, and obstructed tiic opening of the tricuspid 
y.ilvo at least 05 per cent. Thera was no pulmonary embolism. 

The liver weighed 0,100 gm. and was dari red. tJevere chronic pas.sive coiigcstinii 
was present. Tho hep.atio veins were not thrombosed. There were marked varices- 
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were essentially negative except in Case 2, in which the patient had a 
persistently high pulse rate. The lack of cardiac symptoms is similar 
to the lack of symptoms found in chronic constricting pericarditis. 
The similarity is further sliowii by the fact that they both give rise 
to the same mechauieal embarrassmeut of the heart, namely, an inflow 
stasis. 

Thrombosis of the hepatic vein was present in one case (Case 1). 
In this ease metastatic nodules also were present in both right and 
left lobes of the liver ; the liver was enlarged and the bromsulphaleiu 
test revealed moderate impairment of liver function. There was no 
history of jaundice. In aiiotlier case (Ca.se 2) the jaundice developed 
four days after operation for a perforated duodenal idcer. The jaun- 
dice was present for several days but cleared up spontaneously. In 
tin's case, the hepatic veins u’ere not thrombosed, and there was no 
evidence of metastatic involvement of the liver ; the only finding was 
a severe chronic pa.ssive congestion of the liver. IVe are unable to 
explain the presence of jaundice in this case. However, jaundice of 
unknown origin is not infrequently seen in severe intra-abdominal 
acoidents, such as perforated duodenal nicer, and the jaundice in this 
case may liave been on the same basis. 

The most striking feature in the 7 eases reported is the lack of 
clinical symptoms. In the first 2 eases (Ca.ses 1 and 2) the diagnosis 
of thrombosis of the inferior vena cava was suggested, but was not 
made definitely until neeroii.sy. In one ease (Case 2) tliei-e were no 
.symptoms tiiat were suggestive of a renal affair at any time and it is 
significant llmt a renal tumor can be so extensive and produce no 
renal symptoms. In another case (Case 5) the renal tumor witli ex- 
tension to the inferior vena cava was an incidental finding and did not 
directly contriiuite to the death of the patient. 

The elas.sic .si^jms of obstruction of the inferior vena cava, mimely, 
eiigocgcmcnt of the suiierlieial vein.s. edema, and ascites, were present 
in only 2 eases. In the remaining .7 ea.ses the.se .signs were not pre.sent 
One, therefore, nin.st conclude that with onr jn-e.sent diagnostic facil- 
ities and knowledge u is very tliflicult to make a clinical diagnosis 
of obstnu-tiou of the inferior vena cava and in most instiuiees the 
diagnosis most be maili* at necropsy. 


srjin.Mjy 


Kdema, a.seite.s. and engorgement of the collateral .siijawfieiid eir- 
enlation. which would indicate the presence <.r o!,strncti<m of the. 
mlenor vena cava, were pre.seni hi only 2 of the 7 ea.ses. Kxien.siun 
<<t tin- tumor thrombus into the right auricle occurred in - eases 
! hro.uboMs ot the hepatic vein.s and metastatic involvement of thj 
boi with impaired iner liiiiefion oeeurred in 1 case. 
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thirty-fivC' days after the operation. The i)atient’s condition was too critical to 
warrant any further urologic investigative procedures. Necropsy disclosed a car- 
cinoma (hypernephroma) of the right kidney which had e.xtended into the inferior 
vena cava. There was metastatic involvement of the liver and lungs. The intestinal 
obstruction was not related to the renal carcinoma. 

Case 6 . — white man, aged 60 years, came to the clinic because of a sensation 
of fullness over the right side of the abdomen and recent slight loss of weight. 
The sensation of fullness over the right side of the abdomen first had been noted 
four years before the patient came to the clinic. E.vamination at the clinic dis- 
closed a large, fixed right kidney. Urinalysis revealed a few erythrocytes and a 
few' pus cells. Excretory urograms and a right pyelogram revealed a tumor of 
the right kidney. Operation disclosed a large renal tumor which rvas adherent to 
the surrounding structures and had extended into the iirferior vena cava and to 
the retroporitoireal portion of the duodenum. The patient died, fifteen days after 
the operation. Necropsy disclosed that the carcinom.a (hypeniephrouia) had ex- 
tended into the right renal vein and the inferior vena cava, 3 cm. above the renal 
vein. There was tumorous embolism of the lungs. 

Case 7. — In this case the patient never was examined at the clinic. Necropsy 
only was done. The patient was a white woman, aged 71 years, who had died 
suddenly. Her relatives said the pratient had had hematuria for two months and 
that she had had an enlarging mass in the left jaw for three wcek.s before she died. 
No other data were available. Neeroprsy disclosed a carcinoma (hypornephronin) 
of the left kidney. The tumor Iiad extended into the right renal vein and the 
inferior vena cava. There was metastatic involvement of the lungs. 

COMMENT 

Tlie findings in these 7 cases arc in accord ndtli the /iiidhigs of tlie 
34 cases that have been repiorted in the literature. In 5 of the 7 cases 
the pjatients were men, and in 28 of the 34 cases p^reviously repDorted 
the patients also were men. In 6 of the 7 cases the tumor was on the 
right side and it appeared on the right side in 24 of the cases previ- 
ously repiorted. Edema or ascites was pireseait in only 2 of our eases, 
while edema or ascites occurred in 24 of the cases pn-eviously^ repoited. 
Paiu of vaiyiiig degree, character, and situation was prresent iu 4 ot 
our eases and in 21 of the eases pn'evdou.sly reported. Eiigorgeiutiit 
of the collateral supjerlieial veins was found iu 2 of our eases and in 
11 of the eases p^reviouslyr repiorted. In only 3 of our cases was there 
a history' of gross hematuria. In 3 other cases an occasional ery'thio- 
cyte was found in the urine. 

Extension of the tumorous thrombosis into the right auricle was 
reported in 16 of the 34 cases reported previously. This occurred in 
2 of our cases. In one ease (Ca.se 1) the tumorous thrombo.si.s extended 
into the right auricle and through the tricuspid valve into the right 
ventricle, and in tlic other ca.se (Ca.se 2) it extended into the right 
auricle. This was a most interesting finding and wa.s e.s])ecially' .strik- 
ing because of the paucity of symp>toms. Neitiier of tlie.se piatient.s 
liad iiad very severe dyspnea. The restdt.s of e.vaniiiiation of the heart 



THE ROLE OF UREA-SPLITTING ORGANISMS IN THE 
FORiLlTION OF CERTAIN TYPES OP STONES 
IN THE URINARY TRACT 

Edgar Burks, M.D., New Orleaks, La. 


fFrom tfie Departmeiit of Urology, School of Medicine, Tulane University) 


T he relationship of alkaline infcetions of the urine to the formation 
of certain t 3 'pc.s of stone in the urinaiy tract is a problem, that has 
been of interest to investigators for inanj' j'cars. In 1S97 Horton Smith^ 
described a new variety" of the proteus grorrp, Bacillus proteus iirinue, 
discovered in the urine of a patient suffering from ej’stitis. He pointed 
out that the strain he was investigating decomposed the urine, setting 
free ammonia and pi'eeipitating triple phosphates. In 1901 Thomas 
Brown, = of Baltimore, stressed the intlucnee of certain kinds of organ- 
isms upon the composition of stones in calenlons p.velonephritis. Of the 
si.x cases he presented, five had an alkaline urine, three infected with 
Bacillus proteus and two with white staplylococci. All five stones were 
alike clicmicall.v, being composed chiellj’ of the phosphates and cai'bonatcs 
of calcium and magnesium. In 1915 lYallace and Dudgeon,^ of St. 
Thomas IIo.spila\ in London, reported the case of a man, aged 60 years, 
wlio developed an infection of the urinary tract and septicemia, follow- 
ing suprapubic prostatectomy. The Bacillus proteus was cultured from 
both the blood stream and urine. Thc.v described the cultural character- 
istics of the organism but did not mention the relationship of this type 
of infection to possible stone formation. The case is referred to in order 
to cmidiasize isolated efforts to stud.v urinaiy bacteriolog.v more than 
twenty years ago. 


In 1925 Shaw and Hill' described another new organism, a small 
gram-positive bacillus, which they named the Coritucbactcrium tlwmp- 
soni. It splits urea at a rapid rate and infection only occurs in wounds 
that are the site of urinary drainage. This organism is the most virulent 
of the nrca-spliiting group, but fortunately one tliat is not commonly 
found. 


In .iddition to pioteus .nul Ihomp.sou s bacilli, other organism.s tlial 
have been found to decompose urea and produce an alkaline urine are 
certain straiirs (if ,sta(>hylococci. streptococci, pyocyaneiis, occasionally 
.some strains of B. coli, and rarely .some of the diplitiicroid.s. /{(icillus 
loytius IS the organism Usually found in iirca-splitting infcction.s. Out 
ot .51 ca.s.s studied by the late Dr. .fo.seph Ifuiiie over a period of four 

other 5, .staphylococci were found 


OTH 
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lo formulate a more satisfactory plan of handling such cases. Aftei a 
detailed study of 31 cases over a period of four years, he settled upon a 
plan which in the main involved three principles: (1) the preliminary 
study, with particular attention directed toward the type of infection, 
(2) operative treatment with special reference to drainage, and (3) a 
particular method of postoperative management. 

In the preliminary studj' an immediate attempt was made to separate 
irrfeeted cases into (1) those associated with an acid urine and (2) those 
in which the organisms present decomposed urea with the production 
of an alkaline urine. The usual routine procedures shall he taken for 
granted. The reaction of the urine as determined by a pH indicator sug- 
gests the group into which the case may fall. Smears are made of the 
sediment from a centrifuged specimen and stained by Gi’am’s method. 



I'T«. 1, — Nonhrosliimy tube in place after ureteral catlietor lias been inserted for 

contlnuou.s tl>-ii>. 


From this one determine.s whether tlie iiifeetioji i.s coeeal, bacillary, or 
mixed, and wlietlier tlio orgiini.sins arc gram-positive or gram-negative. 


'1 he next step is to determine whether or not the organisms prc.scnt pos- 
se.ss the pro[)erty of dt'eompo.sing urea. To .settle this question, Hume 
inoenlnted a intie of veal broth containing 2 per cent urea with 0.2 per 
emit pheiioliihthalein added as an indicator. The tube is placed Tn an 
iiieiihator. kept at 37’ and e.xamtnod at intervals for tlie next twentv- 
'onr hnnvs. If tho «, nanisms pre.sent tlecompose urea, ammonia is pro- 
ereatnm at. alk.dine reaction and con.seqnently a red color, due to 
iuvM.nee ot phcolphthaiehi in the medium. Oit the other hand if 
le odor lemams anil.er, the organi.ms do not split urea. This method 
^ Mtarde ami im.xpeus.ve in tl.at it ,an he carried out in a small in- 



674 


SURGERY 


in 2, diphtheroids in 2, and paratyphoid in 1. The importance of early 
recognition of this group of organisms is generally appreciated. They 
lead to eai-ly stone formation and produce a rapid destruction of renal 
tissue. 

So far as the association of infection with stones is concerned, Joly^ 
in 1929 made his viewpoint quite clear. He stated that, if the urine is 



Fig. 1. — Humo stone forceps, tliree sizes. 



acid, the stone will behave as if the urine were not infected; that is, it 
will grow slowly and will not as a rule have a covering of phosphates. 
The infection, liowcver, will persist until after the stone is removed. On 
tlic other hand, an alkaline infection is more serious. The stone will 
become coated with phosphates, will grow rapidly, and will show a 
marked tendency to recur after removal. 

Armed with all the facts presented up to that time and stimulated by 
an increa-sing number of recurrent stones, Hume, early in 1930, .set about 
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of stone implies tliat the usual preliminary studies have been done, 
and, when one adds to that a detailed knowledge of the associated 
infection, the indications in treatment become quite clear. 

So far as operative treatment is concerned, the aim of a well-planned 
attack is to remove the stone, preserve kidney tissue, combat infection, 
and prevent recurrence. Such operations, on the wliole, demand mde 
exposure, gentle handling, certainty of removal of all fragments and 
drainage via the corte.x, through tlic lower calyx into the pelvis. This 
involves chiefly the application of principles long recognized. In order 
to facilitate the removal of stone fragments and protect the kidney from 
trauma, Hume devised special stone forceps shown in Figs. 1 and 2. 
We have found these most useful in handling both single and multiple 
stones. We were able on one occasion to remove 206 small stones from 



a kidney through a pelvic incision, leaving Init a single fragment, wliieli 
was later washed out through the nephrostomy tulie. Drainage by 
nephrostomy Uilie was regarded as an essential in every case where 
the Iddney was found to he infected with tiny of the urea-splitting 
gunip of organisms. It was carried out regardless of the size and num- 
ber of stones removed. In addition to the beneticial action of drainage, 
on the intlammalory lesion, it provides an opening through which .small 
iragments may be r.mioved and an ca.sy means to combat infection with 
iniermitteiU or eontimious irrigation. 


.\iter removal of the st.me, wln-thcr or not the patient is faced with 
reenrrenec is almost entirely dependent Uitou the ellicaev of the treat- 
<mmt used to clear up the infection. Ib.mialk in 1!):J2 advocated the 
IS. oi i.hosphonc acnl trr.gatmn.s for this pnrjiose. .Strengths of I per 
"nt. oeca.s.onally per cent, were u.sed, and the res, .Its obtained in 
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cubator. It enables one witliiu tweiity-foui- hours of tlie time the case 
IS first seen to label it as being of the urea-splitting or noiuirca-splittin- 
jaiiety. For pi-aetieal purposes, this may lie all that is necessarv It 
has been our custom, however, to identify the particular organisms' pres- 
ent b3 detailed cultures in tiie iiospital laboratory. A complete dia-mosis 
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individual case. If there is pain or a feeling of fullness in the kidnej', 
the flow should be cut down. Continuous irrigation may be started 
by the end of the first postoperative week and continued for two or 
three weeks, by wiiich time intermittent irrigations usually suffice. The 
intermittent irrigations are continued until the cultures are negative 
for urea-splitting organisms. After the patient is able to be up and 
about, he is taught to handle his tube and give his own irrigations. 

Fragments left at operation or formed during the postoperative period 
present an unpleasant problem. It is impossible to clear up the infec- 
tion as long as they are present, and, if allowed to remain, thej’- soon 
grow to a size too large to be removed through the nephrostomy open- 
ing. Confronted with this type of problem in a case with a single 
kidney, and having failed to catch the fragment with various types of 
forceps, Hume fused the ends of No. 4 French ureteral catheters to- 
gether (Fig. 6) and removed thirteen stone fragments (Fig. 7) from the 
pelvis of the kidney. The tips of the catheters are fused with dental 
wa.x and tlie bulb is made only large enough to liold them together with 
a firm grip. The nephrostomy tube is removed, the bulb passed into 
the renal pelvis, and each catheter pushed in separately for a consid- 
erable distance. After being coiled up in the pelvis, the stone fragment 
is almost invariably caught behind the wax bulb as the catheters are 
straightened out again to be removed. We have repeatedly removed 
fragments from the renal pelvis in this manner but have yet to catch 
one confined to cither of the calices. 

SUMMARY 

An attempt is made to emphasize the relation of alkaline infections 
to stone formation in the urinary tract. Useful methods worked out 
by the late Dr. Joseph Hume are presented. 
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eleven cases reported. Intermittent irrigations were given and the 
solution was apparently nonirritating to the urinary tract. Acting ui)on 
this suggestion, Hume in 1934: began to employ continuous irrigations 
by means of a two-way catheter arrangement, shown in Figs. 3, 4, and 5. 
He tried various solutions but agreed with Randall that by the use of 



Fig. 6. Fusert ureteral catheter for removing stone fragments from renal pelvis. 


MKKMK/^1 UO nOCHESTE 



Fig. 7. — Stone fragments from a single ItUIncy romoveil by catliuter.s shown in fig. 0. 

phosplioric acid the be.st re.siilts were obtained. For coiitiiuioiis irriga- 
tion, J/a per cent solution was u.sed in the nia.jorit.v of ca.se.s'. Occasioii- 
;illy, however, a 1 per cent -stren.gtJi may be tolerated. Tlie rale of 
How is controlled by a .Murphy clamp placed on the tube below the 
infusion bottle as sliown in Fig. 4 . The .solution i.s allowed to How at 
;i rate of 20 to 40 drops per iniiuite, according to the tolerance of the 
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teiiance of the vitamin Bi stores Avas dependent on an adequate intake 
in the diet. They believe that it is possible to tell from the amount 
of Bi daily excreted in the urine whether the intake of this vitamin 
is adequate. 

There is suggestive evidence that a need for increased amoimts of 
Bi exists in the patient with liyperthyroidism. That this need is not 
satisfied in many patients with hyperthyroidism is very probable, 
especially if, as Sherman® and Sure^ have stated, the average Ameri- 
can diet is becoming more and more deficient in this Autamin. There 
is, moreover, clinical eAudence that such a deficiency exists in many 
instances. Gastrointestinal symptoms are among those most commonly 
associated Avith simple B avitaminosis (Buchanan,® Blsom®). Of these, 
anorexia is the most frequently encountered; a feeling of fullness in 
the epigastrium, gaseous eructations, constipation folloAA'ed by, or 
alternating Avith, diarrhea are often associated A\dth the anorexia. 
Hypo- or achlorhydria and changes in the motor function of the gas- 
trointestinal tract are also reported by manj- obserA'ers in patients 
deficient only in the Bi fraction (CoAvgill and Gilman*® and Pitts**). 

Similarly, although most hyperthyroid patients have increased ap- 
petite at the onset of the disease, the majority dcA-elop anorexia as 
the thyrotoxic .symptoms are maintained. Iliinvich, Goldfarb, and 
f'owgill*® have shown that anoi-exia dcA’elops much more rapidly in 
(logs fed thyroxin and a Bi deficient diet than in those getting an 
adequate diet plus the same amount of thyroxin. These authors sug- 
gested, on the basis of their findings, that a Bi deficiency may be the 
important factor in the anorexia and Aveight lo.ss of hyperthyroid 
patients. 

The other gastrointestinal findings previously mentioned as evidence 
of a Bi deficiency are also freipiently present in thyrotoxic patients, 
('omi)lete achlorhydria, even after histamine, has been found in 35 per 
cent of a series of jiatients with hyperthyroidism recently studied at 
this hospital.** Delayed gastric emptying time, a common finding in 
paticjits witli Bi avitaminosis, has also been found in many of the 
above-mentioned patients. 

There is. therefore, evidence that a B complex, or Bi, deficiency mav 
play a iiart in the in-oduction of certain of the gastromtestinal dis- 
tnrbanees, esiiecially the anorexia often exliibited by tlie hyperthyroid 
imtient. 


fonsiderablc literature has accumulaied dealing Avith the etlect of 
diets deficient in vitamin B. or the B complex on the cardiovascular 
apparatus of annuals and man (Weiss and Wilkins.* .Sankarmi and 
Ivnshnau." .Imus and Sure.** and Zoll and Wei.ss*®). Althomdi in 
so.oe spec, es of ani.nals bradycardia is frequently encountered'’ the 
u.dmgs most comm.u. m man are tachycardia, palpitation, dvsLea 
i.tt.galnhty, and a lowered e.xercise toler-mee. Certaiulv more 



THE USE OP VITA^MIN Bi IN THE PREOPERATIVE 
PREPARATION OF THE HYPERTHYROID PATIENT 

WiLiiiAH D. PiuziEu, jM.D., and I. S. Ravdin, M.D., Philadelphia, Pa. 

(From the Surgical Service of the Hospital of the University of Pennsylvania and 
the Harrison Department of Surgical Pesearch, School of Medicine, University of 

Pennsylvania) 

TN NO group of surgical patients is the problem of nutrition more 
* urgent than in the liypertliyroicl patient. It has long been luiowii 
that the problem is not entirely one of providing an adequate calorie 
intake, for even though the calorie intake, in certain instauces, has 
been satisfactory, maintenance of weight is often not obtained. It is 
probable that certain accessory food factors may be deficient during 
the hyperthyroid state and that the deficiency may influence the clin- 
ical picture and the course of the disease. Weiss and Wilkins* have 
described the cardiac effects of a Bi deficiency. 

We have observed patients whose response to iodine therapy was 
highly satisfactory from the viewpoint of a reduction in the basal, 
metabolic rate and even the pulse rate, but who continued to liave 
anorexia and to exhibit weight loss. Other patients have maintained 
a tachycardia in spite of a reduction in the basal metabolic rate, while 
still others have lost weight out of proportion to the increase in the 
basal metabolic rate and the appetite level. These observations sug- 
gest, that,, although the food intake iu total calories may be suflicient, 
absorption or utilization of the ingested foodstuffs may he below the 
normal. 

That one of these factors may be the vitamin J> complex, or one of 
its components, is suggested by the close relationship hetween this 
vitamin and thyroid function. Cowgill and his co-worker.s- and 
Hendricks'' have shown that the vitamin B complex, and (‘.specially 
the Bi requirement iu animals and man, bear a direct relationshiji 
to metabolism. It is said that this relationship can he expressed in 
a mathematical fornuda." If the metabolic rate is raised by disease 
or the administration of thyro.vin, the vitamin Bi reiiuirement is j)i’o- 
portionately inereased and additional Bi must be added to the diet 
to prevent the appearance of the symptoms of a Bi deficiency. 1 hat 
this deficiency may develop rapidly is suggested by the studies ol 
Brodie and iMacLeod,^ u'hich indicate a very limited eajmcity lor 
storage of vitamin Bi in human ti.ssues. JIarris and Leong,'’ troin 
studies of the e.xcretion of Bi in the urine, concluded that the amount 
ot tills vitainLn stored in the body was (piite small and that the main- 

mcclvca tor i>ubUcslloa. June 10, JS3S. 
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teuaiice of the vitamin Bi stores was dependent on an adequate intake 
in tl>e diet. They believe that it is possible to tell from the amount 
of Bi daily excreted in the urine whether the intake of this vitamin 
i.s adequate. 

TJiere is suggestive evidence that a need for increased amoiuits of 
Bi exists in tlie patient with hyperthyroidism. That this need is not 
■satisfied in many patients witli hyperthyroidism is very probable, 
especially if, as Sherman® and Snve* have stated, the average Ameri- 
can diet is becoming- more and more deficient in this vitamin. There 
i.s, moreover, clinical CA’idence that such a deficiency exists in many 
instances. Gastrointestinal symptoms are among those most commonly 
a.s.socjated udth simple B avitaminosis (Bnehanan,® Elsom®). Of these, 
anorexia is the most frequently encountered ; a feeling of fullness in 
the epigastrium, gaseous eructations, constipation followed by, or 
alternating with, diarrhea are often associated with the anoi’exia. 
Hypo- or achlorhydria and changes in the motor function of the gas- 
trointestinal tract ai'e also reported by many ohservex’s in patients 
deficient only in the Bi fraction (Cowgiil and Gilmaid® and Pitts*-^). 

Similarly, although most liyperthyroid patients have increased ap- 
petite at the onset of the disease, the maaority develop anorexia as 
the thyrotoxic symptoms are maintained. Ilinwieh, Goldfarb, and 
I’owgilB- have shown that anoi'exia develops much more rapidly in 
dogs fed tliyroxiu aud a Bi deficient diet than in those getting an 
adequate diet plus the same amount of thyroxin. These authors sug- 
gested, ou the basis of their findings, that a Bi deficiency may be the 
important factor in the anorexia and rveight loss of hyperthyroid 
patient.s. 

The other gastrointestinal (iudiugs previously mentioned as evidence 
of a Bj tlefu-ieiK-y are also frequently pre.scnt in thyrotoxic patients, 
fomplete uchlorhydria. even after histamine, has been found in 35 per 
cent of a series of ]>aliej)ts with liypertliyroidism recently studied at 
this hospital.’-'* Dci-ayed gastric emptying time, a eommon finding in 
paiiejits with B, aYitaininosis, has al.so been found in many of the 
uhnve-uientioiied patients. 

Then- is. tliercfore, evidence that a B coinjilex, or B,, deficieney mav 
pluy a part in the proihiction of certain of the gastrointestinal dis- 
inrhances. especially llie anorexia often exhibited by the hyperthvroid 
patient. 


Considerable literature ha.s aecumulated dealing with the ctfeet of 
diets <leficient i.. vitamin B. or the B complex on the ea r, Ho vascular 
app-.muus^ot animals and man (Weiss and Wilkin.s,’ Saakaran and 
Kushnan. .Jones and Sure.'- and Zoli and Weiss'®). Althou'di in 
sonic species of animals hrad.veardiu i.s frequently countered” the 
inidiiigs most eoiniiion m man are tacliveardia palnifitin,, n ’ 

“““ “ 
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eliaraetenstic list of the major cardiovascular symptoms associated 
with hyperthyroidism could be compiled. If tliese observations are 
correct, and we believe tliey are, they suggest that a vitamin B dofieiency 
may intensify the changes in the cardiovascular mecliauism produced 
by thyrotoxicosis. 

The possibility that a lack of the vitamin B complex may be the 
uiitiating factor in the development of hj^perthyroidism has been in- 
vestigated. As early as 1914, ileCarrisou^' noticed hj'perplasia of 
the thyroid gland of pigeons fed on B deficient diets. Similar findings 
in other experimental animals have been reported by Stepp and 
Gyorgy,^® Spence,^'* and Fischer.-® Sandberg and Holly-^ have shown 
that the addition of vitamin Bi in adequate amounts to the diet of 
such animals will produce involution of the hyperplastic gland. Al- 
though Carpenter and Sharpless-- were unable to corroborate their 
findings, the imssibility that this same train of events may occur in 
humans is suggested by a recent report in ndiieh Hleans, Hertz, and 
Lei'inan--' suggest that certain cases of Graves’ disease may be caused 
by severe degrees of malnutrition due to hopelessly inadequate diets. 
Certainly a vitamin Bi deficiency must have developed rapidly in 
these patients, before the symptoms of thyrotoxicosis appeared. 

In an attempt to put the antithyrogenic action of vitamin Bi to a 
therapeutic test, Sure and his associates-* studied the eifect of vitamin 
Bi administration upon experimentally produced hyperthyroidism. 
They found that by means of a highly concentrated vitamin Bi extract 
they were able to reduce the injurious eifect of thyroxin in the rat. 
Later they were abe to protect these animals entirely from the toxic 
influences of tio’roxin by the parenteral administration of crystalline 
vitamin Bi- The dosage of vitamin required was A'cry large, lie- 
ceutlj" these authors-'’ reported that, althougli vitamin Bi has some 
antithyrogenic action, it is more eifeetive if the other eomi)ouents of 
the B complex are added. 

The role of vitamin Bi in carbohydrate metabolism offers a clue as 
to the mechanism by wliiclt tliis .substance may counteract in part the 
effects of thyroxin. Tliat one ot the most iin{)orlant functions of 11, 
is the j)art it jilay.s m the [woper utilization of earboliydrates has been 
shown by Plimmer and Kosetlale,-'* Peters.-' Didll,-’’ and Abderhahlcn 
and Wertlieimer.-"'' They-*' demonstrated that the admini.stration of ad- 
ditional carbohydrate to the liiet of various animals markedly inerea.sed 
their requirement for the B, fraction. If this requirement is not met, 
hypergiyeemia and ilejiletion of liver and mnsele glycogen result."®’^" 

If vitamin B, i.s tlicjj su|)plied in adequate amonnt.s, the blond .sugar 
f.alls and glycogen .storage in the liver is iiicreaseil.®'' 

It is well known that thyrotoxieo.tis is commoidy associated with 
liisinrbances in carbohydrate luetabolism These changes arc char- 
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acterized by lij-perglycemia, decreased glucose tolei’ance, aud deple- 
tion of liver glycogen. The similaritj' between these changes and 
those attributed to Bi deficienej- is noteworthy. 

Clinicians are non’’ agreed that one of the most important steps in 
the treatment of severe grades of thyrotoxicosis is to provide an 
abundant supply of carbohj'drates in a readily assimilable foi’m, either 
orally or parenterally, so that the patient may rapidly replenish his 
glycogen stores (Frazier and Brown, and Lahey®''). The rmlue of 
this form of therapy, both before ajid after operation, has been thor- 
onghl}' established. If thyrotoxic patients are deficient in Yitamin 
Bi, which in itself aids in the deposition of glycogen, it is eciually 
important to .suppl.v this factor during the jieriod that the carbohy- 
drate intake is being increased. 

Fi’om the evidence presented, it is reasonable to believe that some 
degree of vitamin Bi deficiency must exist in patients with moderate 
or severe hypertliju-oidism. A comparison of the symptomatologj’" of 
the two conditions reveals certain striking similarities. That Bi avita- 
mino.sis may contribute at least to an intensification of the thyrotoxic 
symptoms is a justifiable assumption. Although vitamin Bi probably 
has no direct anlithyrogenie action in man, the administration of 
adequate amounts of this vitamin should be an important factor hi 
the treatment of severe clinical hyperthyroidism. 


EXPElUJtEXTAL OBSEBVATIOXS 

Several years ago we began the use of a B complex extract in pa- 
tients sutTeriug from hyperthyroidism admitted to the Ilosjiital of the 
rniversily of Pennsylvania. The patients were given large amounts 
of the extract with no other therapy during the period of observation. 
It was our impression that, although the basal metabolic rate was not 
rt'diiccd any more than in a control group, the general condition of 
the vitamin-treated patients was better than the control group. In 
(trder to evaluate the beneficial etfeets. if any. winch were derived 
from the use of the vitamin, the progress of a .second group of patients 
was compared with that of a group similarly treated in every respect 
except that no vitamin B was administered. The eontnd group was 
composed of twenty-eight ))atient.s. TJie routine preoperative Ircat- 
mcjit wiis comiilete bed rest except for two hours daily; high calorie, 
high .-arholmlraie diet. fi.Ont) to -1.1)00 calories per day • .saturated .solu- 
tion of potassium iodide, minims r> to 10 three times a day; sodium 
la-mindc. 10 gr. three times a day. and phennharhital. li.:, nij;ht}v. 

I lie hasa! metabolic rate w:is determined on the day followin'' ad- 
mission and at three- or four-day intervals thereafter. The patients 
'v.-rc all weghed daily. Fifty patients compo.sed the vitan.in-treated 
vrmip, 1 „ addition to the above outlined regime, these patients re- 
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ceivecl hypodermically 10 mg. of crystalline vitamin every otlier 
da}', and 10 gra. of Brewers’ yeast daily hy month. 

The yeast tablets administered to the first half of this group pro- 
vided a daily intake of approximately 1.5 mg. of Bi and the remainder 
received approximately 1.0 mg. of vitamin Bi. This means that all 
of the patients receiA'ed between 6 and 7 mg. of Adtamin Bi daily, 
which is about two and one-half times their daily rerpiirement as 
ealcniated from Cowgill’s- formnla. 
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Bach series was divided into three groups, Group A being those 
whose basal metabolic rate on admission was over 40; Group B, be- 
tween 30 and 40; and Group C, those between 20 and 30. The various 
criteria of comparisoji are outlined in Tables I and II. It will be 
seen that only those patients whose admission metabolic rates are 
within the same range are compared (Tables I and II). 
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A study of our data brings out several iuteresting points. There 
are three respects in which the Adtaniin-treated group .show improve- 
ment over the control series ; namely, the degree of the reduction in 
pulse rate during the period of iireparation, the number of patients 
who gained weight and whose appetite increased, and the length of 
time required for adequate preoperative preparation. 

These findings are in agreement with the known effect of vitamin 
Bi on the cardiovascular and gastrointestinal systems, if some degree 
of B deficiency exists. That vitamin Bi or the B complex has no direct 
antithyrogenic action in man is shown by the fact that the two series 
showed no significant differences in the lowering of the basal meta- 
bolic rate before operation, nor in the severity of the postoperative 
reaction. 

A point worth emphasizing is the fact that wliere improvement was 
noted in the vitamin-treated series it was most marked in the more 
toxic group. These are the patients in whom an avitaminosis is most 
apt to develop, and who in consequence should be most benefited by 
vitamin therapy. The milder cases of hyperthyroidism maj' not have 
developed any vitamin deficiency and it is well known that vitamin 
Bi produces no effect on the normal gastrointestinal tract and normal 
cardiovascular system. 

SUJIMARY 

It is our opinion that tlie severely thyrotoxic patients have been 
benefited by the administration of vitamin Bi. Not only is the nutri- 
tional state improved, as evidenced by increased apjietite and weight 
gain, but also patients with severe hyperthyroidism can be adequately 
prepared for operation in a shorter time. That the vitamin treated 
eases showed a greater fall in heart rate during the preparatory 
period suggests that the tachycardia may have been due, in part, to 
a vitamin B deficiency iuid, therefore, wa.s improved by the adminis- 
tration of adecpiate amounts of this vitamin. 
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NONOPERATIVE TREATMENT OP PERFORATED GASTRIC 
ULCER AVITH GENERALIZED PERITONMTIS BY CONTINUOUS 
GASTRIC SIPHONAGE 


Patrick Nagle, AID., Oklahosia City, Okla. 

(From the Department of Surgery of the University of Ohlahoma) 

T he thesis of this comineiit is that surgery and surgeons not only 
“must” but “will,” in the natural development of things, broaden 
their field of action to encompass all teelmieal processes and new develop- 
ments that come into immediate relation with surgical problems. In 
this perspective this paper affirms that the surgeon is today, in the 
course of his natural development, taking into liis armamentarium a 
more comprehensive knowledge and use of such recent innovations as; 
(1) the AYangenstccn nasal suction siphonage technique in the non- 
surgical management of general peritonitis arising from ruptured ap- 
pondi.v, perforated peptic ulcers, and bowel perforations and in post- 
operative peritonitis; (2) vitamin therapy for the deficiency diseases 
developing postoperatively in cases having a long convalescence and 
relative or absolute functional intestinal incompctency; (3) possible 
future hormonal, liumoral, and chemical perspectives on and manage- 
ment of certain types of malignancies, hypertension, vascular spasms, 
and autonomic nervous system dysfunctions. In another way of saying 
it, surgery and surgeons, in tlieir natural development, will acquire 
an insight into and a facility with related endocrine, chemical, physio- 
logic, and pliysical data, as these features are established in more and 
more immediate relation to tlie so-callcd strictly surgical problem. The 
surgical ability and ju^lrfinent ncces.sary to the decision to opei’ate con- 
note e(iual ability anil facility to not ojierate and to manage non- 
operativcly. 

CASE REl'OHT 


White male, ;ige<l tiS years, farmer, was udmilteil to University Hospital, Okla- 
homa City, Xov. a, m;:7, comphiining of pain in .stomach, nausea timl vomiting, .and 
hloating. History of attaek.s of dull, burning, epigastric; pain, coming on’diroe 
or four hours after eating, often referred to the .;hest areti. Attacks ia.sted from 
tv few day.s to two or three weck.s with pain-free periods of from one month to 
one year. Tin, pain was usually relieved by taking food and also by taking sodium 
b.rarlscnale, tdthough this usutdly caused vomiting and for that reason was rarelv 
taken. Patient .Aatcd that he wa.s often compelled to leave hi.s work to obtain 
.00,1 -Ohieh seemed to • ‘expand'’ hi.s stomach and reb.-ve the pain. This pain 
Mvmed he me.rea-csl by exertion, exeitement, or jttrring. jktorv of .eevore 
1™!:' sub-sided after about two woek.s. Present attack 


t..r !.obl!,'.il!,,n. June 
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began about tliree weeks prior to admission to the hospital, characterized by almost 
continuous right subcostal and epigastric cramping, malaise, and some diarrhea, 
Tlie pain during this attack was aggravated by taking food of any kind. There 
was some relief obtained by taking sodium bicarbonate, which was followed by 
vomiting. On the evening of JTov. 1, 1937, two days before admission, patient 
was stricken with a sudden sharp excruciating pain in the epigastrium and right 
subcostal area which was so severe that he was unable to lie down. Sodium bicar- 
bonate was taken with no relief. Epsom salts also gave no relief, ilorpliine was 
finally administered by local ])hysician with some relief. 

On admission to hospital, examination revealed a dehydrated, emaciated, and 
apparently extremely ill patient. Temperature, lOO.S" ; pulse, 120; respiration, 21. 
Lips dry- and cracked. Tongue very dry and covered witli heavy dry mucus. Ciicst 

STATE inOVEIlStTY HOOTTAl. STATE inuVESSITY HOSTITAl. 

auMicauun B^jbetr cjuukkouit "■ 





and heart negative. There was uniform distention, shifting dullness, and fiatness 
in each fiank. Abdomen fpiiet, tympanitic in inidportion and in suprahepatic area, 
with resonance above and llatnc.ss of liver Ijelow. Rebound and jialpatioii teiulenie.-s 
generalized, more marked in right upper rjuadrant. Lahoratonj: Urine negative. 
ISIood: Hemoglobin 13 gm. Rf!C 1, 150,000; AV'IJC 5,150, with SO per cent neutro- 
pliiles. tVidal, negative. .Stools negative for typlioid. X-ray: Interpreted as “ free 
air in abdominal cavity, some of which is separating liver from right diaphragm. 
Multiple fluid levels throughout. .Siiiail inU-stine loops are considerably ililatcd.” 
Fluro.scopic examirmtion sixteen day.s later showed r*.stom:ieIi con.sideraldy di.stendcd 
by gas. deep largo in'ristaltic wave.s, barium empties readily into cluoilcniim; upper 
iutcstitml loops are modi'ralcly dil.ated. Imrge nieluj in the Ics.-er curvature at the 
pylorus. Ituixlcnal cap is normal. Stomzidr is empty- in two Iiours. .Vt six hours, 
terminal ileum is tilhol. X-ray findings are eou.si3tent witli pyloric ulcer without 
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mecliauicul obsUuctiou aud residual paralytic ileus.” Diagnosis; (1) Periorated 
peptic ulcer of forty-eiglit hours’ duration rvitli generalized peritonitis and in- 
testinal ileus; (2) bradycardia, dii;rotism, palpable at radial artery, wliicli is not 
due to typhoid fever; (u) inanition with vitamin B, detieiency; (1) proved pyloric 
ulcer. 

ManiKjemtnt : Institution of luauageiiient recommended by IVangensteen; namely, 
continuous nasal suction siphouage for gastric and inte.stinal decompression, paren- 
teral Iluids, interdiction of everytliing by mouth. Dramatic clinical improvement ia 
forty-eight hours; abdomen generally soft, distention markedly reduced, iiippocratie 
facies had disaitpeared, pulse and temperature reduced. Bradycardia of 3(5 mani- 
fested itself on. the sixth day; was definite and sustained for two days thereafter, 
until the first administration of vitamin B,. I’atient was sustained for the first 
two weeks entirely by parenteral fluids, saline, glucose, Hartman’s solutions. Syn- 
thetic vitamin B, in doses of 2,000 international units was given hypodermically. 
Surgical closure of perforation was not attempted and it was not necessary to <Irain 
residual abscesses. Subsequent convalescence uneventful. 

COMMENT 

It is to be noted in the history tliat for three weeks prior to admission 
to the liospital the patient had been taking soda for the relief of 
epigastric pain, had been vomiting, and had been unable to retain a 
normal diet. Nothing wtis given by mouth for tlni first fourteen ilay.s 
ill the hospital. Nasal siphon was in continuous use for the first ton 
days in the hospital. It is believed by the writer that this further 
depleted tlie patient of all vitamin reserve and precipitated the briuiy- 
cardia noted Nov. 8, 1937. This position is seemingly well taken, in llie 
light of the remarkable and immediate remedial clfeet noted with each 
administration of synthetic vitamin hypodermically. Another ellcet 
of the vitamin B, is possibly the improved sedimentation rate. Ibe 
writer evaluates this change in sedimentation time as an improvciueut in 
tJie vitality of the patient. In this relation a tenable hypothesis is that 
tlie sedimentation time is a function of the ‘‘charge” on the surface of 
the rod blood cells, which, if reduced, permits a rapid falling out of sus- 
pension of the red blood cells and which, if “jiormal” or increased, holds 
the cells in separation and lienee in suspension. 

Early surgical closure of the perforation of tlic stomacli and duodenum 
is always iii order and surgical closure inu.st bo free from leakage. Thi.s 
i.s aided materially by maintaining continuou.s cvacnatioa of flic stomach 
and duodonvim with suction siphouage. A point tin’s paper wishes to 
emphasiw is that ir is not the hole in the stomacli per .se, Init the leakage 
through the hole in the .stomach that cau.sc.s and maintaiii.s the fatal 
pcrifoiiilis in these cases and that t-veii in ca.sc.s that seem too late for 
snrgiea! closure of tin' jiertor.ition fhi' prognosis Is materially iinproml 
bv maintaining a coiitiniimisly empty .stomach and dnodeinnn. 'I'his 
mai’ Is* I'fteeti'd onlv* by the continuons lutsitl .suction .siphouage. 

'file popnl.iriz.ition of the nasal .suction .sijihon decoinprc.-vsion of the 
upper rciiebf.s o! tlie inte.stinal tract will probably .stand out in future 
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years as the event signalling a reorientation in surgical thinking to a 
more pliysiologic and more dynamic iiattern than previously. Proficient 
teelniieians will always be appreciated, but surely in the coming years, 
if surgery is to be advanced, more stress and emphasis must be placed 
upon its physiologic aspects. The surgery of tomorrow’ w'ili be defined 
by minds tliat are challenged by a problem and that do not abate their 
eft’orts until a practical solution is uncovered. In the same perspective 
it appears certain that medical knowledge is advanced more by the 
elaborate and painstaking study of individual case problems than by 
statistical reviews. 

CONCLUSION 

The instance of a patient with :icnte xierf oral ion of forty hours’ 
staiuluig of a gastric ulcer into the free peritoneal cavity successfully 
treated without operation by continuous suction applied to an in- 
dwelling duodenal tube is reported. The early closure of all perfora- 
tions of the gastrointestinal canal by open operation is insisted upon. 
The great value of decompression by gastric and intestinal siphonage 
in late cases is discussed. 
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ACIDITY OP GASTRIC CONTENTS AFTER EXCISION OF 
THE ANTRAL ilUCOSA* 

E\’erett B. Lewis, Rochester, ]Min.n-. 

(From the Mayo Foundation) 

TNCONTROVERTIBLE proof that tlie antral mucosa is of physioloitic 
A importance in the mainteuanee of tlie intragastric or cliemical jihnso 
of gastric secretion lias not as yet heeii presented. The suggestion tliat 
when food comes into contact with the antral mucosa tlie fiuulie mucosa 
is stimulated to secrete acid is an interesting but uuin-oved liypothesis. 

Interest in the physiology of the intragastrie phase of gastric secretion 
was stimulated by the work of Edkins in 1906. lie found that an ex- 
tract of the antral mucosa contained an active substance, which, when 
injected intravenously into dogs, stimulated .secretion of gastric juice. 
The results of subsequent investigations would indicate that histamine 
was the active principle in the extracts employed by Edkins. 

Since Edliins’ work there has been a more or less fruitle.ss .search 
for some hormonal substance which is contained in or liberated by 
the antral muco.sa and which stimulates gastric secretion. .Many active 
extracts have been prepared, yet the subject of hormonal stimulation 
of gastric secretion is still confused. Neverlhelc.s.s, a true gastric .secretin 
may exist. 

The somewhat le.ss complicated problem of whether or not the antral 
mucosa affects secretion in the fundus sufticiently to be physiologically 
important has been extensively studied. In one oxi'crimental ai)i)roach 
food is placed in an isolated antral j)ouch, and fundic .secretion is 
analyzed for acid. Edkins and Tweedy, Lim, Ivy, and ^let'arthy. 
Johnson, Babkin, and Sawit.sch aiul Zeliony found acid secretion in the 
fundus. Priestley and JIann did not find satisfactory evidence that 
food in an antral pouch stimulated acid secretion in the fundus. 

In another a[)proach to the problem, whole stomach pouches wert* 
I)rei)ared, some with and .some without the antrum of the stomach. 
Analysis of the gastric content.s was then done in the usual tashion. 
Kim, Babkin, and IViihebiij, D’Brien, and Hill obl:iincd drcrca.scil acid 
secretion in those whole stomach pouchc.s from which the antral portion 
had been removed. 

i.f Oi-.O.- ti, tilt- K.icullj .)f (j,t. Cr.iilll.itf Oiv I'lilii r- 

•uly of ilinntv'ota In partUl fulUUn.-nt of tij*' r* nuir* jiM-nt f,,c tit.- •' of M- In 

StirK'fry. 
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A third HietJiod of sliicly involves resection of the antrnni and per- 
formance of gastroenterostomy in the same way that partial gastrectomy 
is performed on the human being. Witli test meals, Smidt, Babkin, 
Wiihelmj, O’Brien and Hill, and Klein found reduction in acid secretion 
after resection of the antrum. Portis and Portis, Steinberg, Brougher 
and Vidgoff, Priestley and Haiin, Fauley, Strauss, and Ivy, and Shapiro 
and Berg obtained cither inconclusive evidence of reduction in acidity, 
or only temporary hypoacidity. 

Gastroenterostomy permits more regurgitation of intestinal contents 
than is found in the normal stomach. In all of the experimental meth- 
ods mentioned, the muscular and probably the nervous continuity of the 



KIk. 1.— roDrcsjcnimion of t.lvps in ihe aucattiou for the rt-moval of 
tlio ;iiur;il imu’o.sti *, u, loiv^lUidiiuti incision vxlcmiin^; ilown to mucosiv; 6, sleeve of 
fiuu’fwi i/j.tt i.s exci.sfij ; r, cruJ-to-oiitJ nnastoruo.Nis ; f/, cornpietfon of an.'uitoniotiis. 


stomach and the iiitc.stine i.s inlernipted. As both of the.se factors 
make experimental resiilt.s ditlieviU to interi)rel, an attempt was made 
in tliis study to e.vi'ise the antral miieo.sa without causing e.xce.ssive re- 
Kurgitatiou of intestinal tluid and with tis little interruittion of ga.stro- 
inteslinal eoiiliintity as possible. 


-MlvlMOn 


loneitndinal incision 6 to S cm. Ion. uu-s made on the 
antenor M.riaee m the distal portion of llie .stomach. This iueisioti 
tvmmated •_ eut. proximal tt> ,he pyltnie mu.sele and exle.tded down to 
w...., H.v hhnn d..s,seet.o„ the mtieo.sa was .sej.aratod from the 
.nnsenlar.s d.Aally n.to tl.e luxt c-entimetor of the duodenum and 
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proxinially till the increase in librous attachment to tlie nniscnlavis 
indicated tiiat fiindie mucosa had been reached. The euT of antral 
mueosa thus freed from the muscularis was excised and tlie edge of 
f undie mueosa was anastomosed to the edge of the tluodenal mueosa. 
The longitudinal incision in tlie muscularis wms closed transversely in 
order to prevent tension on the mueosa (Fig. I). . By this procedure 
the pyloric mucosa is removed; the pyloric muscle remains intact and 
in control of the outlet of the stomach, and only mucosal continuity is 
interrupted. 

To determine the effect of the operation on the emptying time of the 
stomach, roentgenoscopic studies with a standard (throughout (lie 
study) barium meal were made before and after operation. 

As the trauma of operation is .said to diminish acid secretion for a 
time, anah'ses of gastric contents were done, with subcutaneous injec- 
tion of histamine as the stimulus, before and after oiicration. 

A standard (throughout the study) ground meat and water test 
meal was used to determine the secretory rcsjionse to food in the jires- 
ence of and in the absence of the antral muco.sa. Analyses of the gastric 
contents uith histamine and with the meat meal were made one to four 
months after oiieration, and analy.ses with the meat meal were rcfpcated 
eight to eleven months after oiieration. 

Ten to twelve months after operation the dogs were killed; the stom- 
achs were examined giussly and specimens of tLssiie were cut from 
two places in the muco.sal suture line in each stomaeli for histologic 
study of the mucosa on each side of the anastomosis. 


KESUI-TS 

Within one month after the operation, the animals were well nourished 
and in good condition. The emptying time of the stomach of different 
animals varied between four and seven houi’s before operation. One to 
three months after operation the emptying time varied between loin 
and eight hour.s. Therefore, the gastric emptying time after o()cration 
was considered to be within the limits of normal variation. 

Analyses of the gastric contenl.s after stimulation with histamine 
rt!vealed little signitieant change in acidity curves after resection of the 
antral muco.sa (Fig. 2 and Table I). Hence the capacity ol the lundic 
mucosa to .secrete acid after strong stimulation aj>i)arcntly was not 
alfceted by the operation. 

t.'urvc.s of acidity of the gastric contents obtained by analysis after 
adtninislraiion of flic meat meal were mneli lower than the norin.d 
acidity etirvc.s in four dogs one to four montli.s after operation fFig. 9 
and Taiilcs 1( and Id.i. In two dog.s acidity ctirvi'-, '.sere only 



LEWIS : 


GASTRIC CONTEXTS AFTER EXCISION OP ANTRAL JIUCOSA 695 


a little lower than the normal acidity curves determined before operation 
(Fig. -1 and Tables II and III). Eight to eleven months after operation 
the dogs that had a much lower acidity after operation than they did 
before showed some slight additional lowering of acidity. One of the 
dogs tliat had but little lowering of acidity of the gastric contents im- 



acidity curt'c) 

Tvpicoi ^acidity curvcti - 
* I nw. postoperative 



Kitf. 2. — UosuUs of unulyses of gastric contents after injection of liUtanilnc tPog 1). 


ViM. 



ficr;T>\i actvi'.ty 

Ac-‘i.*-y • ^ :na 

/vci‘iiVy • 7*0 aWk posCopgi 

:i. -Ic-Muil.s .,f luuilyxv.'i I.f coiUttnUs aftur 

au’.tl aivl total vxclsUiu i»f antral nutcona V i>og 1>, 


ViVg j 
‘aUi, g I 


tv<?r'iCV ct;r*/c5 


of meat 


It rfi 


iiu'.h.itcly afu-r oiporation also sliowud a little additional lowcriii- o 
till- acidity ill eight to eleven months after o[ieration. 

On RruvseNamiiiation of thestomaeiis immediately after the ,hms wen 

"'"i-'i »i- 

I ™miv..lihili,.v, .svclions |,toi,»r»,i fr™ 

be tissue at the miieosal anastomosis were o.wtmined microseojiieallv 
«as lound adjacent to iluodemd mweosa in the stomaeL 
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SDRGERY 


Txbix I 

Analyses op Gastbio Contents Aftek ADMrNiSTiLVTioN of Histamine (Doo 1) 


JIINUTES .IFTEfS ADAIINISTIL.VT10N OP 
mSTAJIINE 
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no 
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00 

75 

Average titration figures (clinical units) 
in normal dog 
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57 

SI 

07 

21 

0 

Titration iigurea m same clog 1 moutli 
after resection of antral mucosa 

(0 

25 

05 

OS 

27 

0 

Two typical curves 

i 0 

50 

7«> 

5S 

0 

(T 


of the four dogs with marked lowering of gastric acidity after oiieration 
(Fig. 5). A very small amount of antral mucosa was found on tlie 
gastric side of the mucosal anastomosis in the two dogs with only sliglit 
reduction of acidity after operation. 

Table II 


SUMMABY OF Analyses op Gastric Contents Aiteb Meat Meals 
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antral mucosa 
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Subtotal resection 
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Subtotal resection 
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IS to 20 

20 

11 
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of antral mucosa 
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COMMENT 

Althougli direct proof i.s lacking, it .seems logical to infer tliat in tin. 
ahsence of abnormal coloration of gastric contents by bile, with a noimal 
gastric einiityiiig time, witli the pyloric outlet of normal .si/c, and witli 
the pyloric mu.scle intact, regurgitation of intestinal contmits woiilii not 
be incrciLscd very much if at all after o[)eration. -V normal acidity ot 
the giLstric conte/if.s after .stimulation with hi.stamine also is .some in- 
dication tiiat intc.slinal contents did not neiitrali/.e and dilute ga.strie 
.secretion to an abnormal degree after opi'ration. 
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If the trauma of operation diminished the capacity of the fundic 
mucosa to secrete hydrochloric acid, one would expect lowering of the 
acidity of the gastric contents following stimulation with histamine as 
well as after a meat test meal. However, the acidity of the gastric eon- 



— Normal giastHc addlty 

Acidity 1-a mo. postoperative] curves 

Acidity ma postoperative] ^ 


Fig. 1. — Ke-suU.s of analyses of gastric contents after administration of meat test meat 
und subtotal excision of antral mucosa (Dog 6). 



IMg. — .‘'••filon frt»m nuu-o.-al nnasloin^isls ' 
xliowu in 2 ; fundal nmcusa ni.iy h-c i-n 

th«* lift (iJog 1), 


anliiuil whoso acidity 
the rl^dit and duodenal 


curves are 
mucosa on 


iwus i\)lU,whm stiimilatioH with lustaminc was not lowered after opera- 
ituii. Tlierefoie. dihuiou ami neutralization of gy.strie seeretiou i)v 
es.-exs,ve .,uant,tu.s of into.Minal .secretion, and the trauma of tiie ojiera- 
uve pr.».cdure, eauimt well aecunt for the hypoacidity, with a meat test 
nwa ha was present utter removal of the antral mucosa. Vet in .some 
the norma! .st.mnius to aeid .secretion that Ls u.suallv a.s.soeiated 
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Table in 


AB-.u,rsis OF Gastric Coktekts Ames ADiiixisTR.iTio.v of 1Ie.it 1Ie.vl- ArauoE 
Titr-itiok Figures Expressed as Cli.ntc.u, F.stts ’ 


TIWE IX .MIXUXES .Vi-TER 
ADltIXISTr-\TIOX OF iIE.VT 
JIE.VL 

1 

1 0 

45 

■ 

i. 

■ 

i 

|l05 

m 

1 1 

I lal) i litl 

l.SO 

Dog 1 (see 
Kg. 3 
and Table 
II) total 
resection 
of antral 
mucosa 


0 

■1 

! 1 

1 S 

1 IS 

i 


1 31 

j 30 

! 1-1. 

11 




^ 0 

/ 

) 

1 O 

1 - 

1 

) 

1 

. 

li 

1.1 

t 

’ -1 

1 

j 

i 

1 j 
1 ! 

! «i 

0 

r to s mo. after 
resection of 
antral mucosa 

1 

0 


! 

i 0 

1 

• 

' 1 

-i 

n 

( 

0.5 

1 

! 1 

1 i 

* 1 ’ 

^ i 

0 

Dog G (see 
Fig. i 
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antral 
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with the jiveseuee of food in the stoiuaeh was appieeiably diiniuisliod 
after tlie removal of the antral imu*o.s;i. The .same operation was jier- 
I'ormed on two doiis, except that a very small portion of tlie antral 
mucosa wa.s left accidentally in the stomach, itlarked hypoacidity »lid 
not occur in the.sc two animals. 

A cursory examination of the results of tlic.se cxperimcnt.s would ap- 
pear to indicate that the loss of the antral mnco.sa. with the stomach 
otherwise intact, im)>airs tlie normal inlraiiastric stimulation of aciil 
secretion and that these results are due to an absence oi a hormone pro- 
duced ill the pyloric mucosa. However, two considerations ut the data 
seriously invalidate the eonclu.sions that the existence of a j»yIoric hor- 
mone has been proved by tiiese experiments. It docs not api»car probable 
that tlie .small amount of jiyloric muco.sal remnant which was certainly 
less than 1 per cent of tlie total amount of antral imicosa. left m two tU 
the auiraaLs, was the cause of a hypoacidity s not dcvdopiiiir on the iia.si.s 
that this small amount of inuco.sa prodwed an adctpiatc amount oi 
liormone. A serious objection for acceplin;' tiic.<e results as proot that 
a pyloric hormone e.xists is the fact tliat tlie liypoacidity dc'.elojicd 
progressively and wms greater eleven inonlh.s attcr oja-ration than it 
u;i.s at the end of the first month. It should he noted that, according 
to the results of the histamine test, the .secretory tmic ot the lumlic 
mucosa was maintained tiiroiighout the period of olKervatitm. 

-\s the number of animals u.-tcd in this study is sauill, dclinite coii- 
cUi.sions are not jii-stilied. Yet the close similarity of tlie vcsnlts m 
different animal.s .siiege.sts that tlu.-.se olwervations may be of some 
pby.siulogie .sienilicain-e. .More e-xtciisive .study of a 1. truer group ot 
,'t;j;!o;n,s would Is- nn'f.s.-.ary to uvithi svtnic of the possj/ile .-.ourci-s' ot 
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orror in lliese studies and to give more statistical significance to the 
exj)criinental results. Different types of test meals also should he 
employed as the ideal test meal has not as yet been devised for this 
type of investigation. 

SUJlitxVRY 

Total excision of the antral mucosa was accomplished without in- 
terrupting the muscular and, ui all probability, the nervous continuity 
of the gastrointestinal traet, and without obvious increase in regurgi- 
tation of intestinal contents into the stomach. Complete excision of the 
antral mucosa did not change the secretory response to the histamine 
lest, but was followed by marked hypoacidity, as determined by a meat 
lest meal. Further investigation is necessary before the results obtained 
can be nseribed to the alisence of a pyloric, hormone. However, the 
melliod used docs offer i)ossibiiitics of ]>roving whetlicr or not such a 
hormone exists. 


KEl'KKENCES 


1. llalikiu, U. P.: The “Chemical” Phase o£ Gastric Secretiou uinl Its Jtcguhi- 
tien. Am. .f. Digest. Dis. & Xutritioii 1: 715-7‘Jl, It);!!. 

'J. Eilkins, J. S.: The Chemical Mechanism of Gastric Secretion, .1. Physiol. 34: 
i:!:!-lll, PJOli. 

Eilkiiis, .S., ami Tweedy, ^I. : Tlio Natural Clmmiels of Absorption Evoking 
till! Chemical Mechanism of Gustric .'Secretion, .T. Physiol. 38: 2G3-237, 1900. 

I. Pauley. 0. 11., .Strauss, II. A., and Ivy, .\. C. : Studies on the ElTccts of Sub- 

tolui Gustric Itescctiou in the Dog, .Vm. .1. Surg. 17: 127-1:1:1; 1932. 

.7. .lobiisoii, ('. K. : ITitorsuchuiigen iiber die hormouale Sekretiou lies Mageus, 
.\reh. f. d. ge.s. I’hysiol. 228: 2aS-2(Ul, 19:!1. 

0. Kim, M. S. : The ETect of Seeretagogues on Gastric Secretiou, Mitt. a. d. mod. 
Akad. zu Kioto 12: lOlO lOl.d, 19:M. 

7. Klein, Eugene: Gastric Secretiou. V. -Vehlorhydria Following Partuil Gastrec- 
tomy for Ulcer: .Studies witli Ui.--l:iiiiine and tiic Trausplautcd Gastric Pouch, 
.Sreii, Surg. 30: 102-170, UKir), 

s. l.im, 1{. K. S., Ivy, C.. :iud MeCarthy. .1. E.: Cuutribtitioiis to tlic I'hysiology 
of Gastric Secretion. 1. Gastric Secretiou by Local (Mechtiuieal mid Chemical) 
Stiimihilioii, (Jiiart, .1. Exper. physiol. 15: i:‘.-."):i, 192."). 

9. Porti.s, S. and Porlis, Jlerimrd: Eft'eets of .Subtotal Ga.strectomy on Ga.stric 

Seeretion, Experimeut'.il Studies Lv .tid of a Puwlow Poueh iu'l)o''s .1 \ 

M. A. 80: s:!0-s:i9, .1920. ‘ - - 

10. Priestley, .1. T., aad M-.iUU, P. G:istrie .\cidity with Speci:d lieferenee to 

the Par.s Pyloriea :tiid pylori.- Mtieo-:i; :i)i E.xpe'rimeiital .Studv, Vreli Stir'' 

25: :iic.-to;!. ni.rj. ' ‘ 

II. Su-.vilseb, 1.. W., :iiid '/elioiiy, G.: Zur Phv.-iidogie de.s Pylorus Vrch t d -o-s 

Physiol. 150: i2.-i i:;s. 191:'.. ■ ' ■ ■ ■ ■ ” 


\'l. Shiijiiro, I*. V. 


-.iiid ller-g U. X.: Ketuiii of G-.islrie .\eidity After Sublot;tl 
_ iiid Double Xagotomy, Arch. .Surg. 28: 100-17') P);i 
Smidt, Haas: Expcrimcutelle Simlicu am «;u-h Pawh.w isolierteu kleiiimr Ma-en 
oher 'la- .-eKret'wi.v-lu- Arbeit der yiageudruscn mich dea Itia-oktioneu Billroth 
1 u..d 11, sonic ii-.u-h .!er I \ iotusau.-cltallung uaeU v. Ei.-clsberg, Arch. i. kliii. 

I- -1. M. 81: l;!22 


11 . 


\''e” i'^'vreiiou alter lle.soetioii 

St. iiil cig, .M. H., lltooglu-r, .1. U.. and VidgojT, I. .1,- 
"t l!.e I •lOit. iit.s of i!ic .-stoiiiacU poll 
7io7'iI, 1'.'2" 

'.Vill.vUaj. l 

0.-1 l! - .S', 


. . *■ haiige.s ill the Chemistrv 

"• tag (lastnc Uperafioii.s, Arch. .Surg. is’: 


-M.. f)'Itii 


U. K. T.. ami Hil), p. . 
I .t<-i.i by the p 


. Juliueiiee of the PvJoni-i 

Am. .1. Pliy.dol. 110; OsA oeip,. 



WANDERING SPLEEN WITH TORSION OP THE PEDICLE 

A Patient Treated ey Speenectojiy With Alarming Events During 

Convalescence 

Philemon E. Truesdale, M.D,, and David Preedaian, !M.D., 
Fall Rm;R, iLvss. 

VJj^ANDERING spleen with torsion of the pedicle is of relatively 
^ infrequent occurrenee. AbelP collected 95 case reports and added 
2 cases of his OAvn to this series. Of tliis number only 1 patient was 
under 10 years of age, a male child 6 years old, operated upon by 
Southam,^ of England, in 1921. This boy was seized with a sudden, 
sliai’p pain in the right iliac fossa and was thought to have an acutelj' 
inflamed appendix. Laparotomy revealed a large, congested spleen in 
the right iliac fossa twisted two and one-half times on an elongated 
pedicle. Spleneetomj* was done and the hoy was discharged recovered 
nineteen days after operation. 

In August, 1934, Percy® reported a similar case in a boy 10 years 
old. hlotley* added a third ease in a boy S years of ago. Tliese chil- 
dren also recovered after splenectomy. Those are the only case reports 
we have been able to find in which tlie patients were under 10 years of 
age. 

Because of the rare opportunity to study this condition in a child, 
the following case from our records is reported. 

G.\Se Report. — No. •10774, S'. D., a white fcuiato cUUd, aged S yeais, was ail- 
niitted to the liospital Nov. 23, 1937 at four o’clock in the afternoon. Her luotlicr 
stated tliat she had always keen well. In early childhood she Inul measles and 
chicken pox but no serious illnesses or operations. Her bowels had always been 
sluggish. Por a week before admission she had an upper respiratory infection with 
mildly productive cough. Two days before entry she complained of pain in the 
region of the umbilicus associated with nausea and vomiting. Tweuty-four hours 
later the pain became localized in the right lower quadrant. Anorexia, nausea, 
and vomiting persisted. The severity of the pain increased and spread throughout 
the entire abdomen. She was seen by Dr. John McNamara, of Taunton. Upon 
Ills first examination he found the mass ceutr-.xlly located in the lower abdomen. 
From its smooth surface, its firm texture and mobility, he suspected a cyst of pelvic 
origin. Then he felt an indentation on one border which at that examination sug- 
gested the spleen. At a later hour, however, the mass had .shifted to tlio right 
iliac fossa. Finally, believing it to be an appeudiceal abscess involving the amen- 
tum, he sent the patient to the hospital. 

On admission the child’s tomperaturo was lOl.-I", her pulse 120, and rc.spirations 
24. She looked moderately ill, and coughed frequently as a result of the upper 
respiratory infection. The lungs were clear and resonant. The heart was normal. 

No murmurs were lie.ard. There was a mass in the right lower abdomen, smooth, 
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(Jeiise, movable, and tender. The impression of the examiner was that of either an 
omental abscess of appendiceal origin or an ovarian cyst with twisted pedicle. At 
this time the white count was 21,000. 

Laparotomy was performed eight hours after admission. Upon opening the 
peritoneum, setosanguineous fluid escaped. A large, bluish-black mass occupied the 
right lower quadrant of the abdomen. This was identified as the spleen several times 
its normal size. It was not adherent and was readily delivered through an enlarged 
incision. The pedicle was about 2i/{. cm. in diameter, and was twisted three times 
clockwise on its axis. The veins were thrombosed. The pedicle was clamped, ligated. 



uuil till' !>pti-,-u was ri'iniiVfd. The apjHMidi-X was normal and was left in situ. There 
was no eviiienee of llirombo.'.is of tlie me.-ientory. 

The appeumuce of ll'.e spleen is M-en in Fig. I. It weighed •525 gm. as compared 
w-iili 110 gm., tla> average normal weight of the .spleen in a child S years of age. 
l.\i-ept for its enlargement, it na.s normal in conilguration. Tfw cap-'Utc was 
Maooth ami darker (han normal in color. The pcliele wns cordlike instc.-td of the 
UMial memhraaous tyis-. Cut ..svtiou revealed .a firm pulp, dark maroon in color, with 
numeroa., heaa.nhag,e area... Micra-eopic examination .-honed tremendous engorge- 

.. no.b W.., r.nl,a . I he d.;.gno.-„ vv.a.s .-tnmgulation of the .-phvn due to torsion of 
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After operatioa the patient coughed frequently, raising small amounts of white 
mucus. She vomited at intervals almost all fluids taken. Acetone was present in 
a specimen of urine. The CO, combining power was not determined because of a 
defective apparatus. Therefore, to combat acidosis, parcntcriil fluids weie adniia- 
istered. No inflammatory changes in the wound were noted. 

A-ray ercamination of the chest Nov. 29 showed no evidence of lung patliolog}'. 

For a week after operation her condition remained about tlie same. At 4:00 A.il. 
on Nov, 30, after an attack of coughing,' several feet of small intestine eviscerated 
through the incision. Under chloroform anesthesia the intestine was replaced and 
the wound closed with througli-and-through sutures of silk-worm gut. A trans- 
fusion of 300 c.e. of c'ltrntcd blood was given and gastric drainage employed. The 
patient improved rapidly after this intervention. . She retained all fluids and bowel 
function was restored. . 

Blood studies carried. out during ,eonyaIesvn}ieeisJiqjvcd tlie following: 
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17 
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The number of blood platelets rose from lS0,bD0)to:270,000 from Dec. a to Dec. IS. 
Two analyses of the sme:ir showed anisocytosis :ind some polychrojiiasia. The blood 
Kahn test was negative,' The bleeding time was 1 to minutes. 

Tlie blood sugar was 105 mg.; the nonproteia nitrogen following tlie first opera- 
tion was 30 mg. On the day before evisceration occurred, it rose to 49.S mg. 

Analysis of seven specimens of urine was negative for acetone. 

This patient was discharged recovered Dec. 19, 1937, twenty-si.v days after 
admission. She felt very well for five days. Then on Dec. 24 she began to complain 
of siiarp, colicky pain in the left upper quadrant of the abdomen. During the day 
she vomited frequently and had complete obstipation. Since licr condition did not 
improve, slie was reatlniitted to the hospital. 

There it was fouml that the abtlomen was tlisteudecl and tympauitie. lliore 
was tenderness to tlie left of the umbilicus. Peristalsis was visible and borbory^jauis 
marked. Examination of tlie uriue was negative. The blood picture was the same 
as that of tlie precedi/ig- iveek; 77 per cent hemoglobin; J^SlOjODO vQ'tlirocytcs; 
7,900 leucocytes; <31 per cent neutrophile.s; 3- per cent lymphocytes; 5 per cent 
large mononuclears; 1 per cent cosinophiJes; nml 1 per cent basophiles. The ini- 
pression of the examiner was acute intestinal oKstniction. 
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. The abdomen was reopened. A loop of small bowel about 35 cm. in length, 
purpli.sli in color, was found obstructed by a dense fibrous band. This was severed 
and immediately the color of the affected bowel improved. The abdomen was then 
closed. 

Thi.s convalescence was uneventful. Examination of the blood sliowej the follow- 
ing: 
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The blood platelet count ranged from d:!0,000 to :170,OU0. In two specimens 
there was slight anisocytosis. The only other abnormality noted wa.s a steady de- 
crease in tlic percentage of the neutrophilos with a corresponding ri.se in the 
percentage of tbe lympboeytes. 

Tlii.s [lalicnt was discharged Jan. 1.5, Held, tluoe weeks after operation, and has 
remained well. 

DISCUSSION 


Wandering; spleen usnally vcmain.s symptoinlc.s.s until the pedicle 
undergoes tor.sion. Colic of mild type, perlittiKs due to partial twists 
of the pedicle, and digestive and eireulatory tlistnrbauees due to pres- 
sure on other organs have been reported. Puin, nausea, vomiting, 
elevation of pulse, temperature, and higli leueoeyte eotint u.simHy ae- 
eouipujiy an tiente attaek of strangiilaiioii. Ilesides eomplele torsion 
of the pediele. the bowel may become adherent to or eompre.s.sed by 
the twi.sted pediele. 


Spleitomegaly is not eottsidered a faelor in eiongarnm of the iiediele, 
for wamiering spleen wit it twisfe<l itetlielc has not been reported in 
ea.ses of Baiiti's or (liiuelier's di-sea.se. leueeinia, or heiiiolytie. jailndiee. 
It ocetirs tnost fve.iueutiy in multiparae. Wheu toi-sion of the sjtleen 
..eeiirs during preguatiey or the pnerperium. the ])rognosi.s is nnfavor- 
al.le. ilie mortality rate lieii.g 41.7 per cent. In Abell's .series of ')7 
eases, a l.i.story of malaria was given in 'i,s. Tor.sion range.l from one- 
hali^to srv eon.plete turns. The longest pe.iiele .le.seribe.f mea.sured 

A study of the embryology of the .spleen may throw .some ligip u,u>n 
. use as..s ,n_ wale exeursum of this organ. .Vommlh- Ibe loeatio, of 

'"'"™ I, 4- r wj It 
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The posterioi’ border is smooth; the anterior edge is tliin and has a 
number of grooves which from a diagnostic point of view are very 
important in hypertrophy of the organ. The spleen with its pedicle, 



FIs. 2. — Two stages in the early development of the spleen ; A, from an embryo of 
10.5 mm. (KoUmann) ; S, from a 20 mm. embryo (Toukoff). (Redrawn from 
Prentiss: Text Book of Embryology, W. B. Saunders Company; Philadelphia. 1915.) 



Fig. 3. — A diagrammatic ventral view of the middle third of an embryo 12 to 15 
mm. long. (Redrawn from Prentiss: Text Book of Embryology, W. B. Saunders 
Company. Philadelphia, 1915.) 

usually short, may be said to resemble a mushroom on its stalk. Nor- 
mally the head is free and entii’ely covered with peritoneum. The 
stalk or pedicle, liowever, is supported in position by the lienorenal and 
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“'The'spleeu is ofthe doil melgastrium 

iuunaii embryo (10 mm.)^ a t -tEpiliiim divide. It is located in. tbe 
\vheu tbe cells of tbe peritoneal epi ^ 

cranial portion of tbe ) tlie spleen anlage has become 

tbe embryo is iV, y^^ks o (-0 

fairly ivcll demarcated. See b t^- ■ _______ 



KIK. l.— Silui.mlL- |lr;iw M>‘>wlnK Human 

((^:^y:’v'r 'n: ™ l! N.W Yark. 1D2..) 

tivu u, omentum and stomacli is clearly seen in Fig. idiich shoivs a 
section Ibnnmli stomacit and spleen in an embryo b weeks old (1- to 

la mm.). _ , , . . 1 .1 

'riic .si‘i>luiu traiisvci'NUiu hCfiins its ^•avuUtl mij^raliou wlicu tlic eiii- 

hryo is -I weeks old (7 mm.). With its de.scent there is constant .shift- 
ily of all sinictines. 'I’be body eavitie.s inereii.se, in size and the liver 
arous enormously, 'riic descent of the stomach begins when the embryo 
is f) weeks obi (10 mm.), just when the spleen iinlage is making its ap- 
peiiraiiee. It de.seeiuls Vapidly and in two weeks ha.s reaehed it.s pernui- 
neiit position below the diaphragm. Wlieii tlie dorsal wall of the stom- 
ach dt.'ceads iiiul rotates to tlie left, tiie greiiler oinentnm is carried 
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with it. Since the spleen develops in the greater omentum, its position 
IS affected by the rotating stomach in particular. If attachments be- 
tween the stomach and the spleen are thin or meager, the spleen grad- 
ually increases its range of motion. 

When the embryo is six weeks old, the intestinal loop enters tlie 
umbilical cord and remains there for three or four weeks until t)ie 
embryo is about 42 mm. in length (ninth or tenth Aveek). Pig. 44.’ 
is a lateral vierv of the stomach and spleen in a 6-Aveek embryo (12 to 
15 mm.) just before the gut enters the umbilical cord. Pig. 4B is an 
anterior AueiA' of these organs after herniation of the gut. The pjdoric 
end of the stomach has rotated more to the right and the spleen has 
assumed a higher position relatiA'e to the greater curvature of the 
stomach. The intestines have elongated with torsion on the mesentery 
and sliifting of all structures. 

"k 

DIAGNOSIS AND TREATMENT 

Since the spleen may- migrate to any part of the peritoneal cavity, 
the correct diagnosis is rarely made on clinical examination. The con-; 
dition is often interpreted as appendicitis with “peritonitis, abdominal 
tumor, or ovarian cyst- with twisted pedicle. Laparotomy is done foi] 
ail acute abdominal; crisis and the engorged spleen with twisted pedicle 
is revealed. . ' . ' . . . ' 

Conservative measures are not indicated. Operations which attempt 
to conserve the spleen which has already sustained damage to its blood 
vessels and has a tendency to wander from its .normal position will afford 
only temporary relief, if any. These cases later show acute torsion and 
eventually have to be treated by splenectomy. The loss to the body of 
the function of the spleen has been' offered as an argument in favor of 
conservative treatment. But other tissues rich in reticuloendothelial 
cells compensate for the loss of the spleen’s function of hematopoiesis.^ 

In our case the blood study Avas carried out through convalescence. 
The final hdspitsil blood e.xamination Jan. 13, 1938, shoAved 80 jier cent 
liemoglobin, 3,990,000 erythrocytes, and 8,700 leucocytes. The differen- 
tial count, hoAvever, during the period of Dec. 28 to Jan. 13 shoAA'cd a 
steady decrease in the number of neutrophiles and a corresponding lise 
in the number of tymphoeytes. 

Tins patient returned for a blood examination April 29, 1938. Her 
liemoglobin Avas SO per cent, Avith 4,270,000 erythrocytes, and 9,000 
leucocytes. The differential count still shoAved inversion of the number 
of neutrophiles and lymphocytes, Avith 35 per cent of the former and 
62 per cent of the latter; 2 per cent eosinophiles and 1 per cent largo 
mononuclears. The platelets numbered 200,000. 

The bleeding time Avas 1 to IV 2 minutes; clotting time (A'cnous) 5 
to 514 minutes. The fragility test shoAved hemolysis beginning at 0.42 
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and ending at 0.28, as compared with the control fragility test, which 
began at 0.42 and ended at 0.32. Thus, for the most part, findings were 
normal. The child had gained 22 pounds and except for a tendency 
toward constipation had no complaints. 
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ENDOMETRIAL TTOIOES IN POSTCESAREAN ABDOMINAL 
LAPAROTOMY SCARS 

Paul A, Kaufman, M.D., and Abraham 0. Wilensky, MD., 
New York, N. Y. 

O OMEWHERE between the classifications of classical tumor pathol- 
ogy, physiologic hyperplasias, and embryonal maldevelopments, there 
exists a lesion known, for want of a better name, as endometriosis. This 
lesion consists of an infiltrative epithelial element resembling uterine 
mucosa in appearance, embedded in a connective tissue stroma, rein- 
forced oeeasionall,y by smooth muscle tissue. The varying conceptions 
of its nature are reflected in the many names by which it has been 
called, including adenomyoma, indicating its supposed neoplastic char- 
acter; endometriosis, indicating its diffuse hyperplastic character; peri- 
tonitis adeuoides, indicating its supposed inflammatory character; mul- 
lerianoma, indicating its embryonic- origin; and a number of other 
terms, each of which tends to emphasize one particular aspect of its 
numerous characteristics. Until its fundamental nature is definitely 
established, the simple descriptive term, endometrial tumor, is to be 
preferred as the least committal and yet most inclusive one by which to 
designate it, the term tumor in this connection being used in its widest 
sense. 

Imperfect as is our knowledge of this lesion, there has grown up a 
voluminous literature on its clinical manifestations, pathology, and 
pathogenesis. The latter, particularly, is today still a matter of con- 
siderable controversy. To discuss all these subjects comprehensively is 
beyond the scope of this communication, wdiich is intended to draw 
attention to an infrequent type of endometrial tumor occurring in post- 
cesarean laparotomy scars. These tumors, because of the circumstances 
peculiar to their origin and location, maj^ shed light on the general 
problem of the pathogenesis of similar tumors occurring in other parts 
of the bodjL 


SITES OP endometrial TUMORS 

A strong predilection exists for the localization of tJiese tumors ivitiiin 
or adjacent to the female genital organs, including the uterus, Fallopian 
tubes, ovaries, broad ligament, and the pelvic and lower abdominal 
peritoneum. Involvement of the serosal surfaces of the small intestine, 
appendix, colon, rectum, and bladder is found less commonly. Rela- 
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lively rare are the extraperitoneal forms of endometriosis, of which 
there are recogirized: a primary form occurring in the rravel and 
groin; and a secondary foi’m occurring in the abdominal wall and 
pelvic extraperitoneal tissues which have been exposed during operati%e 
procedures. It is the latter group of cases with which we are especially 
concerned in this review, particularly those instances in which the 
pregnant uterus had previouslj' been opened during a cesarean section. 
The relative freciuency of the various sites of endometrial implants, as 
reported by Keene and Kimbrough* in 119 cases of endometriosis, is as 
follows : 


Ovary 

C?. 

110 

Unilateral 


Bilateral 

47 


Iteetovaginal septum 


0 

Umbilicus an'l ovary 



Laparotomy scar 


1 


INCtnr.XCE OK KOSTCKSAREAX ENDOSIETRIAE IM1T.ANT.S OK THE 
AliDOMlNAE WALE 


Since 1903, when Jlcyer- reported the first ease of an endometrial 
implant in a laparotomy scar following a ventrosuspeusion of a r\on- 
pregnant uterus, numerous instances of tliis sc(iucl to gynecological 
operations have been reported. Three years later, von Franque* re- 
ported the fir-st ca.se in which the abdominal wall implantation followed 
the oiiening of the pregnant uterus. By 1925 Heaney* was able to 
collect 29 ea.ses in which endometrial tumors formed in laparotomy 
scars. The.se were distributed as follows; 14 following ventrofixation, 
2 following hysterectomy, 3 following pelvic ojierations, 2 following 
apiicndcctomy, 1 following oophorectomy, and 7 following oi)ening of 
pregnant ulerns. 


ito.soi and Heckcr’ in 1929 collected vS7 cases of endometrial tumoi-s 
in laparotomy scars of which l!l followed cesarean section. To date 
uc have hcim able to collect a total of ;'»3 ea.ses* following the openin'' 
of the pregnant uterus. .Mast of the.se cases have l)een j)uhlished itj 
tlic form of individual case reports and short conimunicalion.s, with the 
iv.sult that the occurrence of such a .sequel to ce.sarean operations has 
not he.m made -cncrally familiar to surgeons of otherwi.se wide c.xpe- 
ricnoe." lionhtlcss, as general surgeons and gyneeologist.s become more 

tanuhur wnl, lias condition, it will he .seen to he a h-sim, of oven ore-iter 
iroqiiviiey. '' ' 


Our case is lli(’ follnwiiit 


tuarwue* I., wui, 
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CASE REPORT 

0. D. (Bronx Hospitiil No. S0596), a 19-3’e!ir-ol(l married woman, was admitted 
with a history that she had been delivered of a child at term b}' classical cesarean 
section eighteen months previously. Her postoperative course had been stormj’ with 
wound infection and healing by secondary intention. Several weeks thereafter she 
noticed a small cherry-sized nodule in the abdominal scar, slightly tender on pressure 
and exquisitely painful at each menstrual period. The nodule had gradually in- 
creased in size. 



Fie- 1- 


Phj’sical examination revealed no abnormalities other than .i slightlj tcm c , 
nut-sized, irreducible, hard nodule in the midline abdominal scar about 1 cm. 
the level of the umbilicus. The nodule was fixed to the deep fascia but ^^as 
intimately adherent to the overljdng skin. 

In view of the characteristic historj- a diagnosis of endometrial tumor of a post- 
cesarean laparotomy scar was made and excision performed. The tumor uas oun 
to be firmly attached to the fascia and to the subjacent parietal peritoneum as we b 
although there were no intrapcritoneal structures adherent to the nodule. Pa 
pation of the internal genitals tliroiigh the peritoneal wound revealed no abnorinaU 
ties. The tumor possessed no well-defined capsule so that a wide excision was per- 
formed in order to minimize the possibility of a recurrence. 
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Oil section the tumor was seen to bo made up of radiating strands of iiard fibrous 
tissue wiiicli extended into tlie surrounding areolar tissue. Between these strands 
there were islands of mucoid material. Alicroscopic examination by Dr. Joseph 
i’elsen revealed the tumor to be “ endometrio.si.s in a fibrous stroma with areas of 
myxomatous degeneration and histiocytosis.” (Fig. 1.) 

Recovery was uneventful, the wound healing by primary union and with complete 
relief of symptoms. 

CLINICAL FEATURES 


Endometrial tumors of posteesarean laparotonij* scars present a more 
or le.ss characteristic clinical picture which should offer little diagnostic 
difficulty to the surgeon familiar with this lesion. Following a period 
varying from several weeks to several months after the original oiiera- 
tion, the patient, a woman generally less than 35 years of age, becomes 
aware of a hard nodule in the sear. In a few isolated cases a much 
longer interval elapsed between the time of the original laparotomy 
and the appearance of symptoms attributable to the endometrial tumor. 
Pankow' and ilahle and JIaeCarty® report instances in which an in- 
terval of about twenty-five years elapsed between the time of the orig- 
inal laparotomies (appendicectomics) and the discovery of the en- 
dometrial tumors. The pathogenesis of such lesions following appen- 
dicectomy is a special prolilcm, however, and we shall not attempt an 
explanation of this phenomenon in that small group other than to state 
that tliey are not ([uite entirely analogou-s to the postcc.sareaii cases. 
The longest recorded interval between a cesarean section and the appear- 
ance of a cicatricial endometrial tumor is about ten year.s;“ and, even 
in this ca.se, it is (luile likely that the lesion had been present many 
years before it came to the attention of tbe patient. 

Tlic nodule is generally about the size of a walnut, is (piite hard in 
consistence, and causes little spontaneous jiain. Only slight tenderne.ss 
is present excc))! during the menses, when there is generally a moderate 
swelling of the tumor, accompanied by .severe jiain and tenderne.ss local- 
ized to the nodule. The concomitance of the jiain and the menstrual 
jicriod is almost a jialhognomoiiie syinjitom and is found in nearlv 
all the cases,"’ although excejitions to this rule do occur. 


hi .Meiigerfs ca.se” tlie jiain was constantly present but was increa.sed 
during the meiise.s. Itarely. as in Xeiiweiler’s case,’- the pain bears no 
apiiareiit relalionshiji to tlie men.scs; while in von Franijue'.sJ ea.se the 
tumor j.iodueed no j.ain at all. In one of Ifarbitz’” ca.ses (I’a.se 131 
the tumor regularly jiroiluecl eoiiienstrual jiain, but this pain' cea.sed 
entirely wlteii the iMtieiit became pregnant, only to return when the 
legidar menstrual ev.-Je was le.stored after delivery. 

r.ohmbtedly the j.ain is produced by the jiarticipation of the e„- 
dome rial tumor m ti.e eorrcsj, muling cyclic changes of the normal en- 
I »me niim ming tiie utcru.s, in re.s|)on.se to hormonal stimulation. Such 
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changes produce a miniature menstruation in tiie tumor itself Avith con- 
sequent increase in tension and attendant pain. Such an hypotliesis 
is supported by the observation of Heaney^ and others, Avho noted tliat 
the skin overlying the tumor became bluisli in color during the menses. 
In some eases, notably those of Stavely,” Orestano,'= and Rieek,*® the 
skin over the tumor broke down at such times Avith the periodic dis- 
charge of hemoi'rhagic fluid. Such an oecurrenee Avould lead one to 
suspect the presence of a utei’oparietal fistula, but probing of the sinus 
or x-ray examination after the injection of an opaque medium into the 
sinus should serve to effect the differentiation. Rarely, as in Liitzen- 
kirchen’s case,^^ the endometinal tumor itself eomniimieates Avith the 
uterine eaAuty, in AA'hich instance the anatomic connection should he 
demonstrable at the time of the operative exploration. 

Occasionally the nodule maj’' be mistaken for a small ventral hernia 
containing incarcerated omentum, or for a desmoid tumor;*® but a care- 
ful inquiry into the history and the periodicity of the pain should serve 
to permit a proper differential diagnosis. 

PATHOLOGY 

Endometrial tumors usually take the form of discrete Avell-localized 
nodAiles, although 'Williams*'’ has reported an instance of a diffuse in- 
filtration of the entire sear. The nodules, are usually single, but eases 
in Avhieh tAvo nodules have been found are recorded.-®’ "* Tliere appears 
to be no predisposition to any particular localization in the upper or 
loAver portions of the AVOAUid, and implants have been found on either 
side of the midline in cases Avhere the transverse Pfannenstiel incision 
had been used.'"’ Localization may take place in any or all of the layers 
of the abdominal Avail comprising the laparotomy cicatrix, the most usual 
site being the superficial surface of the anterior rectus sheatli. In 
Berkeley’s ease”® the nodule inAmh'ed only the skin and subcutaneous 
tissue. Harbitz*” mentions one case (Case 9) in Avhich the nodule Avas 
entirely in the subcutaneous tissues. In other reports”*’ all the layers 
of the abdominal wall Avere involved. As a rule the parietal peritoneum 
is not involv’ed. InA’asion of the intrapei’itoneal structures, AA’hile uzi- 
usual, has been noted by several writers,”®’ the adherent structuie 
generally being the fundus of the uterus. Such a finding does not 
necessarilj’" mean that there is direct continuity of endometrial tissue 
from the uterus to the parietal implant, for microscopic examination 
may reveal the adhesions to be purelj^ fibrous in character.”* 

Tlic tumors are very firm and their consistence has aptlj’ Ijeon com- 
pared by Lemon and Mahle"® to that of a uterine fibromyoma. Section 
rcA'cals the bulk of the tumor to be comprised of interlacing bands of 
Avliite and gray fibrous tissue Aviiich pcneti’ate beyond the ill-defined 
limits of the tumor into the adjacent avcolar tissue, fascia, muscle, and 
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peritoneum. Irregular, softer areas between the fibrous bundles consist 
of glandular tissue and small cystic eolieetions of old blood and mucoid 
material. In one case, Harbitz' Case 14, the cyst formation was so 
pronounced as to constitute the bulk of the tumor. Serial sections have 
demonstrated'^ that these apparently isolated islands of epithelial tissue 
actually communicate with one another. 

llicroscopieally the epithelial element is found to consist of typical 
endometrial mucosal cells arranged in tubules and small cysts resembling 
pseudoglomeruli at times. All the stages of the menstrual cycle are ob- 
served in them, depending upon the time of the excision of the specimen 
in relation to the patient’s own menstrual cycle. In one of Harbitz’ 
cases (Case 4), where excision wns performed one day before the onset 
of the regular menstrual period, the specimen exhibited the characteristic 
progestational proliferation one w'ould expect to find in the normal 
premenstrual endometrium. This participation of the tumor in the 
cyclic changes of the normal endometrium is even more strildngly 
showm by the experience of Hartin, Michon, and Pigeaud,^® who excised 
an endometrial tumor of a laparotomy scar during a subsequent cesarean 
section at term, and who found, on histologic examination of the speci- 
men, tiiat the tumor cells exhibited the decidual reaction of pregnancy. 

The nonepithelial elements of the tumor consist of a varying amount 
of connective tissue which may or may not be accompanied by smooth 
muscle fibers.®* 

PATIIOGENESK 


iluny ingenious hypotheses have been promulgated to explain the 
oecurrenee of ectopic endometrial tissue ever since this lesion was first 
observed. In 1896 von Recklinghausen®® offered the theory that these 
tumors reprcseuled misplaced embryonic rests from the original Wolffian 
urogenital epithelium. Such an explanation, while conceivably appli- 
cable to cases of pelvic endometriosis, is obviously untenable in the post- 
operative cicatricial eases, for it has been established beyond controversy 
that the anterior abdominal wall is not involved by the Wolffian bodv 
at any stage of its development. 


In I'JOS Cullen®® observed evidences oi intiltration of the uterine wall 
by the ba-sal layers of the endometrium in his ea.ses of uterine endome- 
triosis and eouehuied that direct iuva.sion wtis the mode hr which the 
endometrial epithelium migrated to other portioms of the "enitals 
While such tn, Itypothesis is fairly well -supportetl in tho.se emses in which 
tl.e .vtopa- loeahzat.ou is bmited to the immediate vieinitv of the uterus 
tt heeomes somewhat larletelted if one attempts to explain other in' 
statues of taore distant nuplaniatim,. stteh a.s have been eommoulv ob- 

ser ed stnee ( al e., s ongiua) reports. Certainly this theory cmuld 
■'Wircciv rxpiaui llu* »Hwurrt*irro of ^ ^'OUlcl 

- 
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111 1924 Halbaii^^ elaborated Ciilleu’s hypothesis, and put forward a 
conception of lymphogenous “metastatic hystero-adenosis” as the ex- 
jilanation of iiioi’e distant endometrial localizations. Such a theory, 
however, would presuppose the existence of unusual and improbable 
Ij'niph chaiuiels from, the uterus to the. intestinal serosa, navel, etc. 
Furthermore, in the eases of endometriosis of the groin, it is not unusual 
to find the endometrial tumor adjacent to but not actually involving 
tlie inguinal lymph nodes. Here also it would appear that the hypoth- 
esis is not sufficiently inclusive to explain tlie formation of endometrial 
tumors in laparotomy sears. 

Ulore fundamental in its tenets than any of the preceding assumptions 
is the tlieoiy of serosa-epithelial metaplasia, subscribed to by numerous 
observer's, notably Novak^^ in this country and Nicholson^'’ in Gi'eat 
Britain. These investigators point out the close relationship of the 
germinal epithelium to the mesotlielial celomic lining, both in the embryo 
and in the adult organism where the surface epithelium of the ovary 
is directly continuous with the peritoneum itself. This they consider 
as evidence of the potentiality inherent in all peritoneal mesothelium 
for the formation of true germinal epithelium under the influence of 
certain biological stimuli. Subscribers to this theory believe that the 
laterrt capacity of five peritoneal serosa for epithelial transformation is 
more or less dircetlj’ proportional to its proximity to the line of normal 
serosa-epithelial transition (i.e., at the ovary). They point to the pre- 
ponderance of involvement of the pelvic structures by endometriosis in 
support of this view and likewise indicate that even in the postcesareau 
laparotomy cases the endometrial tumors occur at a level below the 
umbilicus. Opponents of this theory reply, however, that such localiza- 
tion in wounds below the umbilicus is due merely to the fact that most 
incisions for gjmecologieal or obstetrical operations are made below the 
umbilicus. This contention is supported by the observation of German,-’' 
who found two endometrial tumors in a postcesarean laparotomy scar, 
one of which was in tlie upper ajigle of the wound above the level of 
the rimbilicus. The most serious objection to tlie theory of serosal meta- 
plasia, however, is its failure to explain adequately the numerous in- 
stances of completely extraperitoneal localization of endometrial tumors 
in the abdominal laparotomy scars following cesarean sections and other 
gjmeeologieal operations. 

A tremendous impetus to the study of endometriosis followed the 
publication in 1921 of Sampson’s classical observations^''"*’ and well- 
thought-out views on the pathogenesis of this lesion. He attributed 
ectopic localizations of endometrial tissue to the dissemination and im- 
plantation of adult, dift'erentiated, viable bits of endometrium which 
become engrafted ixpon a suitable metastatic site, there to proliferate if 
nutritive and otJier conditions permit of its survival. By this theory 
the usual iatraperitoncal forms of endometriosis are e.vpiaiiicd by the 
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extrusion of bits of viable endometrium from the fimbriated ends of the 
Fallopian tubes due to partially retrograde menstrual flow. He further 
supported his conception by successful ti.ssue culture experiments, since 
confirmed other investigators, by which he showed that portions of 
endometrium east off during menstruation are viable. 

Sampson’s theoiy is particularly applicable to our own group of cases 
for it is ea.sy to predicate that a microscopic fragment of endometrium 
detached from the uterus during the operation may become lodged in 
the tissues of the abdominal wound, and, under favorable conditions, 
continue to grow there as a ti.ssue transplant. The actual detachment 
of the iflerine mucosa may be accomplished by the scalpel or, as sug- 
gested by Lochrane,^® by the passage of a needle into or through the 
endometrium during suturing. Additional evidence in favor of this 
theory is px-ovided b^' Violet ’.s*‘ and Prager’.s^® repoi’ts of cxtraperitoneal 
endometrial tumors of the perineum following deliveries from below in 
which wide tears into the perineal tissues occurred during labor. 

In view of the fact lliat Samp-son’s implantation theory is the only 
one of the entire grouj) which explains cxtraperitoneal as well as intra- 
l>eritoneal localizations of endometino.sis, we believe it should be accepted 
us the most valid comprehensive theory of the pathogexxesis of this lesion 
in all locations. 

I'KOl’lIYI.AXIS 


One practical application of the implantation theory in the prevention 
of cicatricial endometrial localization is a modification of the teclinixiue 
of hysterotomy for ce.sarean section or other purposes. Cai'e should be 
taken to jxrovide adetpiate protection of the abdominal wound margins 
by covering them with gauze pads or rubber tissue as suggested by 
Uonney.*-' Furthermore, it is recommended that, following the closure 
of tile peritoneum, the wouiul he tlooded witli ether or absolute aleohol 
to remove not only loose and traumatized (lortions of fatly tissue but 
likewise to devitalize or remove ineehanieally any minute fragments of 
endometrium wliieli might otherwise liave been allowed to gain a nutri- 


tive footiiold in tlie wound. Sehwarz** advises that a low eervieal 
incision he made where possible when performing a eesarean seetioii. 


This sugac-stion is made on the pre.siimptUm that the eervieal mueosa 
thus .'xpo.M.d is le.ss likely to beeonie implanted in the alidomiiial wall. 
In this coiincetion. however, it is intere.sling to note that in IlieekV'- 
ea.M. the oceurreiiee of au endometrial tumor in (im sear followed a 
!.at/.ko ei-.'.arean seelion. 


In mo, ea.M.s oomplete eXei.sioM of the nodule or muiules is feasible 
.,nd .s .uhiMl.le as ilu- p.a«-edure of .-hoiec. Care should he takmi to 
dess, s, turn mto normal surroundiug ti.->.suc.s. bceatrse these 
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III 1924 Halban'*^ elaborated Cullen’s hypothesis, and put forward a 
conception of lymphogenous ‘“metastatic hystero-adenosis” as the ex- 
planation of more distant endometrial localizations. Such a theory, 
however, ivould presuppose the existence of unusual and improbahle 
lymph channels from the uterus to the. intestinal serosa, navel, etc. 
Furthermore, in the cases of endometriosis of the groin, it is not unusual 
to find the endometrial tumor adjacent to but not actually involving 
the inguinal lymph nodes. Here also it would appear that the hypoth- 
esis is not sufficientlj' inclusive to explain the formation of endometrial 
tumors in laparotomy scars. 

More fundamental in its tenets than any of the preceding assumptions 
is the theory of serosa-epithelial metaplasia, subscribed to by numerous 
observers, notably NovalF^ in this country and Nicholson^” in Great 
Britain. These investigators point out the close relationship of the 
germinal epithelium to the mesothelial celomic lining, both in the embryo 
and in the adult organism where the surface epithelium of the ovary 
is directly continuous with the peritoneum itself. This they consider 
as evidence of the potentiality inherent in all peritoneal mesotheliuni 
for the formation of true germinal epithelium under the influence of 
certain biological stimuli. Subscribers to this theory believe that the 
latent capacity- of the peritoneal serosa for epithelial transformation is 
more or less directly proportional to its proximity to the line of normal 
serosa-epithelial transition (i.e., at the ovary). They point to the pre- 
ponderance of involvement of the pelvic structures by endometriosis in 
support of this view and likewise indicate tJiat even in tlie postcesarean 
laparotomy cases the endometrial tumors occur at a level below the 
umbilicus. Opponents of tliis theory reply, however, that such localiza- 
tion in wounds below the umbilicus is due merely to the fact that most 
incisions for gynecological or obstetrical operations are made below the 
umbilicus. This contention is supported by the observation of German,-' 
who found two endometrial tumors in a postcesarean laparotomy scar, 
one of which was in the upper angle of the wound above the level of 
the umbilicus. The most serious objection to the theory of serosal meta- 
plasia, however, is its failure to explain adequately the numerous in- 
stances of completely extraperitoneal localization of endometrial tumors 
in the abdominal laparotomy scars following cesarean sections and other 
gynecological operations. 

A tremendous imjietus to the studj^ of endometriosis followed the 
publication in 1921 of Sampson’s classical observations'''"'’'’ and well- 
thought-out views on the pathogenesis of this lesion. He attributed 
ectopic localizations of endometrial tissue to the dissemination and im- 
plantation of adult, differentiated, viable bits of endometrium which 
become engrafted upon a suitable metastatic site, there to proliferate if 
nutritive and otlier conditions permit of its survival. By this theory 
the usual intraperitoneal forms of endometriosis are e.xplained by the 
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tuinois do not have a well-defined eapside. Usually it is not necessary 
to open the peritoneum, but, unless the tumor is definitely not attached 
to the peritoneum at all, it, is advisable to remove the underlying peri- 
toneum along with the tumor. If local excision is impossible for tech- 
nical reasons or because of the general condition of the patient, treat- 
ment should consist of the application of deep radiotherapy to the 
ovaries as is done in inoperable intraperitoneal endometriosis. By this 
means the menstrual cj’^cle is halted and the endometrial tumor, though 
still present, does not produce the usual comenstrual pain. 

SUMMARY 

1. Attention is directed to a group of endometrial tumors occurring 
in postcesarean abdominal wall laparotomy scars. 

2. We believe these tumors to represent proliferations of fragments 
of uterine mucosa inadvertently transplanted into the abdominal woimd 
during a previous hysterotomJ^ 

3. Clinical features, including the pathognomonic comenstrual pam, 
pathology, and pathogenesis are disciissed. 

4. Prophylaxis and treatment are outlined. 
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ATLAS: CHANGES FOLLOWING PERIPHERAL NERVE SECTION (IJ 

the field of periplieral circulatory disease, it is well known that block- 
ing' tlie ulnar, median, posterior' tibial, or ireroneal nerves normally 
produces a imsodilatatioa with loss of sweating in the cutaneous zones 
innervated by these nerves. 

Recognition of the fact that surgical or traumatic diinsion of a 
peripheral nerve will deneiwate the blood vessels in the regions in- 
nervated by that nerve gives us a clue to the etiology of the various 
va.somotor and nutritional di-sturbances which ensue. In 1934 Free- 
man, Smithwick, and White^’ ’’ published the results of their classic 
e.vperiments on the sensitization of blood vessels in the sympathee- 
toiui/.ed human extremitj' to circulating adrenaline. A detailed ac- 
count of tiiese experiments, together rvith their background and their 
practical application to the problem of sympathectomy, is given by 
White.'* A brief exposition of their findings is sufficient for our thesis. 
Their experiments were performed on individuals suffering from 
Raynaud’s disease, in whom the postganglionic sympathetic fibers to 
the blood vessels of the upper extremities had been destroyed by cervi- 
eothoracio sympathetic gaugUonectomy. They found that, beginning 
around the seventh to the fourteenth postoperative day, an intravenous 
injection of a nuantity of adrenaline insuffieient to cause vasconstric- 
tiou in normal regions would produce an intense arteriolar constriction 
uv the tingevs of the denervated extremity, as evidenced by decreases 
in tiieir skin temperature.^. These denervated arterioles were similaidy 
hy])erscnsitive to other va.soeonstrieting stimnii, as e.xposnre to cold. 

We became intere.sted in determining whether .siuiilar .sensitization 
would occur in normal arterioles following traumatic division of a 
peripheral nerve. Since arterioles thus sensitized may ultimately be- 
eomo permanently eonstrieled witii resultant loss of nutrition to tlie 
tissues they supply, tiie so-eallcd trojihie function of nerves, and the 
vasomotor ai\d nutritional eiiaiiges following tlieir division, on tliis 
liu.sis. could be explained. An opi)i)rtunity to test this hyjmthcsis was 
afforded us with the admission of a case of comidete tranmatie divi- 
sion of the median and partial division of tin; ulnar nerves at the left 
orist. 
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THE ETIOLOGY OP VASOMOTOR AND NUTRITIONAL 
CHANGES FOLLOWING PERIPHERAL NERVE SECTION 
Lawrence N. Atlas, SI.D., Cleveland, Ohio 

(From the Peripheral Vascular Clinic, Department of Surgery, Cleveland City Uos- 
"pital andf the School of J^edicine, Western Reserve University) 

PT'OR years surgeons have known that vasomotor and nutri- 

tional changes may occur in regions (particularly the digits) in- 
nervated bj' a peripheral nerve which has been sectioned. However, 
the cause of these plienomena has remained obscure. Following sec- 
tion of a peripheral nerve, the cutaneous area innervated by it becomes 
at once hot and dry. This initial period of vasodilatation lasts for 
only a relatively short period of time. It is followed b3’’ vasoconstric- 
tion, as indicated b.v a di’op in skin temperature. Unless rapid re- 
generation of the divided nerve takes place, the denervated part 
becomes cold to palpation ; color changes appear in tlie skin, atrophy 
of skin, subcutaneous tissue, and bone ensues; chiiraeteristic changes 
occur in the nails,- and ulcers which fail to heal maj’ appear. While 
some of these changes ma,v be explained on the basis of disuse, lack 
of active function does not tell the entire stoiy. Likewise, the theory 
of the “trophic’' function of nerves is more specious than eonvincuig. 
Perhaps through the application of certain newer anatomic and physi- 
ologic principles, an explanation of these phenomena maj'’ be forth- 
coming. 

The initial phase of vasodilatation with loss of sweating presents a 
picture similar to that following sympathectomy. In fact, it is based 
on the severance of postganglionic s.vmpathetic neurones. Kramer and 
Todd^ were the first to show that in the upper extremities the post- 
ganglionic sjunpathetic fibers to the blood vessels are distributed with- 
in the branches of the brachial plexus. Potts,- working in Dr. Todd s 
laboratoiw, found the same conditioji obtaining in the inferior ex- 
tremities; namely, that the postganglionic sympathetic neurones to 
the blood vessels are cari-ied within the branches of the lumbosacral 
plexus. Up to this time it had been supposed that vasomotor fibers 
in the extremities were carried in the adventitia of the main arterial 
trunks and their branches, as thej' are in the visceral vessels. The 
aforementioned work coming from Dr. Todd’s laboratory has been 
confirmed main’ times. Woolard and Phillips^ demonstrated that the 
sympathetic nervous innervation of the subpapillaiw arterioles corre- 
sponds to the somatic, cutaneous iiiuervatiou. To those working in 
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tile field of peripheral circulatory disease, it is well known that block- 
hi" the ulnar, median, posterior tibial, or peroneal nerves normally 
produces a vasodilatation with loss of sweating in the cutaneous zones 
innervated bj' these nerves. 

Recognition of the fact that surgical or traumatic division of a 
peripheral nerve will denervate the blood vessels in the regions in- 
nervated by that nerve gives us a clue to the etiology of the various 
vasomotor and nutritional disturbances which ensue. In 1934: Free- 
man, Smithwick, and White'** ^ published the results of their classic 
experiments on the sensitization of blood vessels in the sympathec- 
tomized human extremity to circulating adrenaline. A detailed ac- 
count of these experiments, together with their background and their 
practical application to the problem of sjunpathectomy, is given by 
White.'' A brief exposition of their findings is sufficient for our thesis. 
Their experiments were performed on individuals suffering from 
Raynaud's disease, in whom the postganglionic .sympathetic fibers to 
the blood vessels of the upper extremities had been destroyed by eervi- 
cothoracic sympathetic ganglioncctomy. They found that, beginning 
around the seventh to the fourteenth postoperative day, an intravenous 
injection of a quantity of adrenaline insufficient to cause vasconstric- 
tiou in normal regions would produce an intense arteriolar constriction 
in the lingers of the denervated extremity, as evidenced by decreases 
in their skin temperatures. Tlicse denervated arterioles were similarly 
hypersensitive to other vasoconstricting stimuli, as exiiosnre to cold. 

We became interested in determining whether similar sensitization 
would occur in normal arterioles following traumatic division of a 
peripheral nerve. Since arterioles thus sensitized may ultimately be- 
come pernnuiently constricted with resvdtant lo.ss of nutrition to the 
tissues they supply, the so-called Irojihic function of nerves, and the 
vasomotor and nutritional changes following their division, on this 
basis, could be explained. An opportunity to test this hypothesis was 
aiYorded us with the adini.ssion of a case of comidete traumatic divi- 
sion of the median and imrtial division of the ulnar nerves at llie left 
wrist. 
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was femi.I that, in a.l.litiou to other .-Ini.-ture.-, the i„e.liau nerve was .•onmletelv 
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On tliy thhteentli day following the injury, skin temperature readings, stabilized 
at a room temperature of 24° C., were taken from the pads of the distal phalanges 
of the fingers of both hands. Thej’ were: 



RIGHT (control) 

LEFT (ANESTHETIC) 

First finger 

32.2 


33.2 

Second finger 

32.0 


33.0 

Third finger 

31.7 


33.0 

Fourth finger 

32.4 


33.3 

Fifth finger 

32.1 


33.5 

It is seen that at this time the skin temperatures 

of 

the anesthetics fingers were 

higher. 



Skin temperature readings. 

stabilized at a room 

temperature of 23.4° C., were 

taken from the same spots one 

week later and were: 




RIGHT (CONTROL) 

LEFT (ANESTHETIC) 

First finger 

31.1 


29.1 

Second finger 

31.1 


2S.6 

Third finger 

31.1 


2S.8 

Fourth finger 

31.S 


2S.6 

Fifth finger 

31.6 


2S.3 


Evidently something had occurred in the intervening week, for now the skin tempera- 
tures of the anesthetic fingers were not only relatively lower, but were absolutely 
subnormal. At room temperatures above 22.5° C., stabilized skin temperatures of 
the fingers should normally be at least 31° C.r 

Immediately following the taking of these readings, 0.35 c.c. of a 1 per cent 
solution of neosyuephrine hydrochloride was injected subcutaneously in the left 
leg, and skin temperature readings from the same points were taken at five-minute 
intervals. Fortunately for the purposes of this e.xperimeut, the room temperature 
began to rise rapidly from 23.4 to 26.5° C. following the injection, 'rims, a drop 
in the skin temperatures of the anesthetic finger pads in response to the injection 
would be very significant; and particularly so if, despite the injection, the control 
readings from the normal finger pads should rise in response to the increasing room 
temperature. The reading.s actually obtained were: 


KUillT (CONTUOL) 


FINGEU 

FIRST 

SECOND 

THIRD 

FOURTH 

FH'TII 

RESTING TEMPERATURES 

31.1 

31.1 

31.1 

31.8 

31.6 

SUBCUTANEOOS INJECTION 

0.35 C.C. 1% NEOSYNEinnUNE 

HYDROCHLORIDE LEFT LbO 

5 min. later 

31.1 

31.0 

31.3 

32.0 


10 min. later 

ol.D 

31.5 

31,7 

32.0 

.‘J2.0 

15 min. later 

31.8 

31.7 

.31.7 


32.1 

20 min. later 

32.0 

31.9 

31.9 

32.2 

52.x 

25 min. later 

32.0 

32.0 

32.3 

32.5 

32.5 

.30 min. later 

32.3 

32.2 

32.5 

32.5 

32.D 


LEFT 

(ANESTHETIC) 



FINGER 

FIRST 

SECOND 

THIRD 

fourth 

fifth 

RESTING TEMPERATURES 

29.1 

2S.G 

2S.S 

28.6 

2S.U 

SUBCUTANEOUS INJECTION 

0.35 C.C. 

1% NEOSYNEPIIRINE HYDROCHLOKIM 

LEFr Ltti 

T) mill. Ijiter 


2S.5 

28.3 

28.1 

28.1 

ID mill. later 

2S,2 

!17.7 

27.5 

27..'! 

27,1 

15 min. Jatcr 

27.S 

27.5 

•>7 o 

27.0 

27.0 

-0 min. later 

27.4 

27J 

2C.7 

20.6 

26.7 

-5 min. later 

27.1 

26.7 

20.4 

20.4 

26.4 

oO min. later 

20.G 

2G.2 

20.1 

25.9 

20.1 
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It is seen tlKit, wliereas the control temperatures rose, tlioso from tlie anesthetic 
linger pails ilecreased, the drop reaching its niaxinuim dO minutes from the time of 
injection of the vasoconstrieting drug. 

Tlic plieiioiiietiott of .seii.sitizatioii of uoriaal luiuiaii uftei’iolar mus- 
culature to a vasocoiistrictiug stimulus is clearly demonstrated. That 
such sensitization to vasoconstrieting influences could be tlie etiology 
of vasomotor and nutritional clianges in deiiervated tissues is certainly 
po.s.sible. Unfortuuatelj', there is no way of preventing the onset of 
this semsitization. Ilotvever, it should be i^ossible to keep its deleteri- 
ous effects at a minimum until regeneration of the divided nerve has 
taken place. Tlie denervated part should be kept warm at all times, 
emotionally^ upsetting situations should be avoided, and the use of 
tobacco interdicted. In addition, various measures designed to iiro- 
duee a regional vasodilatation .should be employed, such as hot paraffin 
batlhs, massage, diathermy, and mecholyl iontojihoresis. 
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A NEW MODIFICATION OF SUBARACHNOID ALCOHOL 
INJECTION FOR THE BILATERAL BLOCKING OP THE 
LO^YER SACRAL NERVES IN INTRACTABLE PAIN 
OP THE PELVIC VISCERA 

James C. White, M.D., Boston, Mass. 

(From the Surgical Service of the Massachusetts General Sospital) 

‘ I 'HE intrathecal injection of alcohol to block the posterior sensory 
roots of the spinal nerves was proposed l)y Dogliotti’’ ■ as a substitute 
for posterior rhizotomj' or section of the spinothalamic tract. During 
the last seven years, this method has come into fairly widespread use, 
and reports of numerous successful results have been published.^"'^ 
Radical as this method at first seemed, it is now generally realized that 
it carries but little greater risk of injury to the motor or bladder path- 
ways than does cordotomy; in addition, it can be used in patients with 
hopelessly advanced malignant disease who could stand no open opera- 
tion. The chief objections to subarachnoid alcohol injection are its nar- 
row margin of safety and the fact that doses of less than 1 c.c. of absolute 
alcohol so often fail to produce adequate or lasting analgesia. The limita- 
tions of the method have been brought out very clearly by the rreuro- 
pathologic studies of Aird and Naffziger.' When two injections have to 
be made for bilateral pain, the risks of failure or complication are con- 
siderable. 

A modification of Dogliotti ’s method of subarachnoid alcohol injection 
has been developed in the Neurosurgical Clinic of the Massachusetts 
General Hospital which has given uniformly successful analgesia over 
the sensory distribution of the lower .sacral nerves on both sides® (Fig. 
1). Pain limited to the penis, the posterior half of the scrotum or labia, 
the perineum and saddle area in the buttocks is seen not infrequently 
in inoperable cancer and certain other diseases of the bladder, i^rostate, 
and lower rectum. It can be a particularly distressing type of pain 
which remains localized to this area as long as the disease is confined 
to the neighboi’ing soft tissues and has not spread to bone or involved tiie 
upper trunks of the lumbosacral plexus. Although the method has been 
in satisfactory use for over two years, it seemed best not to re[)ort it 
until it had been subjected to a sufficient number of trials to demonstrate 
that it could be counted on to give consistent results and to l)e free from 
serious risk. 

Kccelveii for pubUcutlon. June 3. 1938. 

•AUson.® in a report of JO cases treated bv DogUotti's Intratiiceal alcohol Injection 
at the Mayo Clinic, has mentioned the posfilblllty of blocking the lowest sacral nerves 
bilaterally. He has used a somewhat similar technlaue In two cases of anal and 
vulval pruritus. 
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As in Dogliotti’s technique for blocking posterior nerve roots on one 
side, bilateral infiltration of the roots of the lower three sacral nerves in 
the caudal end of the subarachnoid space depends on the fact that ab- 
solute alcohol (specific gravity 0.775 at bod.v temperature) is lighter 
than spinal fluid (specific gravity 1.005). lioxvever, instead of making 
the injection in the lateral position, the patient is laid prone and the 
sacrum elevated by lowering the two ends of the operating table. The 
lower termination of the subarachnoid space then becomes the highest 



\ ftilltiu Itii; bU-itomJ alr«7))oI injvttinn tif hiivc.st ^acnil 

U. iJoUil hltu'K UuIUmIvh iitv.x Th‘> larger art’u 
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juiiiit in llic cfivlinisjiinal lluiil column. {Fiu. 2.) Lumbar juinelure 
can tiMiaih he carried out in this position, citlicr between L4 .jud L5 or 
hciuccii l.r. ami .SI, wiicn the mr.lle entc^^■ (he .subarachnoid .spiiec, 
spinal tluui must he aspirated with a .syringe, because it irsnally i.s not 
under snuieieni pressure to flow «ut .spontaneouslv. <)„!v a minimal 
o.nonn! of fluid should l,e will, drawn to cheek the position m’ ll.e needle 
tue to 1 2 ee ol sterile ahsolute alcohol* .should then he injected. The 

I.J.UI vv/i'. .s’ )nsliji'n» Ce.up.in.v yf .Vonli Aaicrlc..; 



A NEW MODIFICATION OF SUBARACHNOID ALCOHOL 
INJECTION FOR THE BILATERAL BLOCKING OF THE 
LOWER SACRAL NERVES IN INTRACTABLE PAIN 
OF THE PELVIC VISCERA 

James C. White, M.D., Boston, JIass. 

(From the Surgical Service of the Massachusetts General Sospital) 

I *HE intrathecal injection of alcohol to block the posterior sensory 
roots of the spinal nerves was proposed by Dogliotti^’ - as a substitute 
for posterior rhizotonij' or section of the spinothalamic tract. During 
the last seven years, this method has come into fairly widespread use, 
and reports of numerous successful results iiave been published.^'" 
Radical as this method at first seemed, it is now generally realized that 
it carries but little greater risk of injury to the motor or bladder path- 
ways than does cordotomy; in addition, it can be used in patients with 
hopelessly advanced malignant disease who could stand no open opera- 
tion. The chief objections to subax'achnoid alcohol injection are its nar- 
row margin of safety and the fact that doses of less than 1 c.e. of absolute 
alcohol so often fail to produce adequate or lasting analgesia. Tlie limita- 
tions of the method liave been brought out very clearly by the neuro- 
pathologic studies of Aird and Naftziger.' When two injections luive to 
be made for bilateral pain, tlie risks of failure or complication are con- 
siderable. 

A modification of Dogliotti’s method of subarachnoid alcohol injection 
has been developed in the Neurosurgical Clinic of the Massachusetts 
General Hospital whieli has given luiiformly successful analgesia over 
the sensory distribution of the lower sacral nerves on both sides** (Fig. 
1). Pain limited to the penis, the posterior half of the scrotum or labia, 
the perineum and saddle area in the buttocks is seen not infrequently 
in inoperable cancer and certaui other diseases of the bladder, prostate, 
and lower rectum. It can be a particularly distressing type of pain 
which remains localized to this area as long as the disease is confined 
to the neighboring soft tissues and has 2 iot spread to bone or involved the 
upper trunks of the lumbosacral plexus. Although the method has been 
in satisfactory use for over two yeai’s, it seemed best not to report it 
until it had been subjected to a sufficient number of trials to demon.strale 
tliat it coidd be counted on to give consistent results and to be tree from 
serious risk. 

Kocelveti for publication. June 0, 192S. 

•uVtlson,® in a report of -iO cases troatod bv Doj^llotti’s intratliccal alcohol injection 
at the Alayo Clinic, has mentioned the possibility of blockln^r the loivest sacral nerv'es 
bilaterally. He has used a somewhat similar technique In two cases of anal and 
vulval pruritus. 

yoo 





724 


SURGERY 


alcohol floats upwards to the terniiiiatioii of the subaracluioid space aad 
bathes the caudal ends of the third, fourth, and fifth pairs of sacral 
nerve roots. The injection produces no sensation beyond a vague feeling 
of Avarmth, but causes rapid anestliesia of the buttocks over a radius of 
about three to six inches around the anus, a little Avay doAvn the posterior 
aspect of the thiglis, and foiuvard over tlie perineum, posterior scrotum, 
and penis (Fig. 1). In order to allow the alcohol to become fixed in 
this area, it is necessary to keej) the iratieut perfectly quiet and in tlie 
same position for over an hour. A moderate dose of morphine is helpful 
to prevent discomfort and re.stlessncss. After the patient has been re- 



turned to bed, it is only necessary to insist oir the routine flat iir bed posi- 
tion in order to prevent headache, which is liable to follorv airy lumbar 
puncture if the head is raised too sooir. The patierrt can ordiuaiilj be 
up and walking around tiio next day, as thougli nothing more than a 
diagnostic puncture had been performed. 

Table T contains a brief summary of the case hi.stor'ics, past treatment, 
and the results of subarachnoid alcohol injection of the lower sacuil 
nerves in six imtienls. The loss of cutaneous .sensation lias been confined 
to the distribution of the three lowest pairs of .sacral nerves. 'While 
there was immediate I’clief of pain in every instance, the duration of re- 
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dition rendered cordotomy out of tlie question, but the intensity of their 
pain made them quite Avilling to accept the possibility of a catheter 
existence. 

In conclusion, subarachnoid alcohol injection of the lower sacral 
nerves is not intended to supplant cordotomy in patients who are favor- 
able operative risks, but for those who are in too poor condition and 
have only a short time to live, it is a most valuable substitute. 
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lief lias been somewhat variable. In Patient 4, who has been followed 
over the longest period, complete freedom from pain lasted for fifteen 
months, and at twenty months he still does not recpiirc opiates. If the 
sensory fibers recover, reinjection is a simple matter. Patients 1 and 5 
had a gradual recurrence of their former pain. The latter was treated 
successfuUj' by reinjection, but the former lived at such a distance tliat 
it was impossible for him to return to the hospital on account of his poor 
general condition. 

Complications in these partieular patients have been minimal. None 
have noted any weakness of their legs. As a rule the injection produces 
some relaxation of the anal sphincter and an insensitive lower reetura, 
so that patients may soil themselves when their bowels are loose. None, 
however, have complained of frecpient fecal incontinence. As far as 
bladder function is concerned, the two patients with rectal cancer who 
were not already on constant drainage observed no impairment in their 
ability to urinate, although it seems too optimistic to believe that this 
will consistently be the ease. 

There is a valid anatomical explanation for these clinical observations. 
In spite of the fact that in the lower eauda equina the sensory and motor 
roots lie so close together that some of the injected alcohol is certain to 
come in contact with the latter, it would be most unlikely for the motor 
fibers to the legs to be involved, because the action of the alcohol is so 
accurately confined to the lowest sacral roots below tlie origins of tlie 
sciatic nerve. In addition the observations of Gasser and Erlanger® have 
shown that the large heavily myelinated axones to skeletal muscle are 
far less vulnerable to the action of drugs, such as procaine and alcohol, 
than the thinly myelinated or unmyelinated pain fibers. Inasmuch as 
the parasympathetic axones which conduct the principal impulses medi- 
ating urination and defecation are unmj'clinated, it may seem surprising 
that these functions are not more severeh' imj^aired. Anatomical studies 
of Simmons'* have traced the bladder ontfiow to the second and thiid 
sacral roots but have shown that the innervation of the lower rectal seg- 
ment and the anal sphinctei’s is given off one segment lower. This is 
probably tlie explanation ■why three of tlicso patients noted a slight 
distui’bance in bowel control. 

In spite of the fact that bladder paralysis may bo infrcfiuont, sub- 
arachnoid alcohol injection undoubtedly carries a greater risk of this 
complication than bilateral cordotomy. It should therefore not be 
recommended for any patient wlio is not alreadj’ on constant drainage 
or i.s not prepared to accept it. Ina.snuich as the majority of ])aticnts 
with intractable pain in this area are suffering from cancer of the 
I)rostiUe or bladder neck, the necessity for an inlying catlieter or supra- 
pubic c.v.sto.stomy has usually been reached. Injection was iicrfornied 
in tiic two j)atienfs with rectal carcinoma because their poor general con- 
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ill a separate category. The reason becomes a]3pareiit upon an inspec- 
tion of the table, and the features of the lesion ndll be referred to 
brieflj^ in a succeeding paragraph. The identification of the various 
pathologic processes mentioned in the classification is based on personal 
observations. The latter consist partlj' of a studj'^ of roentgen features 
and operative findings, and pai-tly of observations 'of clinical features 
and of autopsies. Unfortunately, a eoraiiarison rvith the obsei'vations 
of others cannot he made because of the paucity of literature on the 
subject. The classification which we have drawn up does not purport 
to be all inclusive, its particular purpose being to emphasize the sur- 
gical aspects of the disease under discussion. Arbitrary lines have 
been drawn and undoubtedly result in sharper cleavage between 
lesions than is actually the case. However, the classification epito- 
mizes the observations which we have made. 


A. cussmcAnos o? acute KJUxuJAar scPFUHArrcs ous ro acwbej, nrs sfecial 
RTFSaErtCS TO SaaSICAL A3P£CT3 



The features of neerosuppurative broneliopneumonia now will be 
outlined. The disea.se is cdiaracterized ; (1) pathologically, by the co- 
existence of suppuration and necrosis involving one or more broneho- 
puhuouary .segments U (2) elinieally, by the occurrence of fever and 
eough. and the expectoration of odorless pus; (3) roeiitgeuologieallv bv 
tbe ju-esenee of one or more areas of pueumonie infiltration; (4)'bae- 

teriologieally, by the presence of aerobic, pus-produeing bacteria in 
the sp\Uuiii. 


Although amplilieation of this bare outline is desirable lack of 
space does not pernut of a discussion of the variations which have 
iH::^o,ed. hever is often iiigh, may be remittent, and is attended 

no< lU^TfUol, ' 31; segment" has been (lestgTi.T j bv ri-i ■« 

h.vn.a. Kach ...Inenl 



ACUTE AEROBIC (NONPUTRID) ABSCESS OP THE LUNG 

Harold Neuhof, M.D., and Arthur S. W. Tourofp, JI.D., 

New York, N. Y. 

(From the Mount Sinai Hospital) 

A. INTRODUCTION 

T he most serious pulmonary eomplieation of so-called “acute sup- 
purative bronchopneumonia,” is nonputrid (aerobic) pulmonary 
abscess. Until recent years we considered the term “abscess of tlie 
lung” to be practieallj' synonymous, from the clinical standpoint, with 
putrid (anaerobic) abscess, and regarded the nonputrid (aerobic) va- 
rieties to be rare and of clinical importance only udien complicated by 
infection of the pleura.^ As a result of a great increase in the inci- 
dence of “suppurative bronchopneumonia” in the past few years, 
however, and its recognition as a clinical entity, we have encountered 
a substantial and possiblj' disproportionate increase in the number of 
eases of aerobic abscess. Thus we have altered completely our origi- 
nal views and now regard nonputrid abscess of the lung as a not un- 
common disease of considerable clinical significance. It is also a 
disease for which, in our opinion, surgical consideration and operative 
treatment are required under certain circumstances. Because we have 
not found an adequate clinical survey of the subject in the literiituro, 
we shall present it in some detail. Inasmuch as this paper is based on 
personal observations and expeinences, surgical aspects will of neces- 
sity be stressed, and operative treatment will receive special con- 
sideration. 

n. THE causative uronchoi’neujionia 

In order to deal logically with tlie subject of nonputrid pulmonary 
abscess, the characteristics of the eausatii'e bronchoimeumonia should 
be noted. We shall proceed, tlierefore, with a brief discussion of some 
basic features. Pathologicallj', there are two iirominent characteristics 
of the bronchopneumonia from which a nonputrid pulmonary absees.s 
is derived, namely siip2Jiiy(itioii and necrosis. The last appears to he an 
essential and ofttimes outstanding feature of the pathologic process. 
The term “suppurative bronchoinieuiiiouia, ” which is in common use, 
does not empliasizo this feature (necrosis) and tlierefore seems inade- 
quate. Accordingly, we have tlevised and shall employ the more de- 
scriptive term “necrosuppurative bronchoimeumonia” which denotes 
the coexistence of botii characteristics. In the classification which we 
have drawn up, “necro.suppurative parenchymitis” Jms been placed 
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(1) are usually much smaller than the segmental variety, (2) usually 
are multiple, (3) may lie superficially or deeply in the lung, (4) are 
of varied etiology, and (5) oi'dinarily present no clinical (and no 
surgical) features unless or until the pleura is invaded. 

The second type of aerobic pulmonary abscess is, bj' contrast, a 
lesion of substantial proportions. It occupies much or all of the 
bronchopulmonary segment which had been involved in the antecedent 
uecrosuppurative bronehopneumonie process, and we therefore term 
the lesion a “segmental” absce.ss of the lung. It is with this type of 
le.sion alone that we are concerned henceforth. The subject of acute 
segmental pulmonary abscess Avill be taken up from the standpoints 
of pathology, symptomatology, physical signs, diagnosis, and therapy. 

I. Pathology . — From the viewpoint of pathology, there are a number 
of features which resemble closely and some which are quite dissimilar 
from those of acute putrid , abscess of the lung. Pei'haps the most 
striking difference lies in the strict localization of a putrid abscess to 
one part of the lung in the great majority of cases; whereas, a non- 
putrid abscess may exist in one bronchopulmonary segment, simul- 
taneously with areas of uecrosuppurative bronchopneumonia else- 
where in the lung. In other cases, multiple nonputrid abscesses may 
be present in several parts of the lung on one side, or on both sides, 
aud at the same time areas of necrosuppurative bronchopneumonia 
exist in still other parts. Another contrast is to be seen in the extent 
of the infection of the parenchyma about the abscess. A putrid ab- 
•scess of the lung begins as a localized area of gangrenous broncho- 
pneumonia and the lesion, by the time it is recognizable clinically, 
usually is a well-defined abscess surrounded by a limited area of pneu- 
monitis. By contrast, tlie nonputrid abscess throughout most of the 
clinical course may be, and often is, situated in the midst of extensive 
uecrosuppurative bronchopneumonia. Thus, despite close resemblance 
between tlie two varieties in some instances, each presents distinctive 
features which warrant separate classification and consideration. 


The statements to be made in regard to the gross pathology of non- 
putrid pulmonary ab.see.ss are based largely on observations made at 
<iperation ('ond)ined with studies of roentgen features. We hav 
designated as pulmonary abscesses all lesions in which collections* of 
pus of substantial i.roportions existed ivifhin the substance of the 
1„„B, ot ihc pmcci. Of bi-o„d,op„e„. 

N\ ako tav, tonnocl .‘acute” all pul, „b., cesses of ie s 
than SIX weeks duration. ^ 

The interpretation of the natiinlotfi- nr c i 
scesscs is b,.se.l esseutiulle up^f .e,)ile,. s|l?T' 

.»», foe putieuts u-i,,. 1 ,;“h. b ■■"“"l’- 

»....ieul teecueu.. These „„ siiuilo;, 
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frequently bj* profuse sweats. The sputum is frankly purulent and 
often copious. It is usuallj- of greenish or grayish tinge and is either 
entirely free from odor or has a faiirtly musty smell. Severe pain in 
the chest at the onset and hemopt3’sis ndi'en the expectoration of pus 
begins, are occasional features. These are not i^resent luiifornil.v, as 
in the ease of putidd pulmonary abscess. The degree of dyspnea and 
of prostration varies eonsiderabl.v. 

The characteristic roentgen film in cases of neerosuppurative bron- 
chopneumonia discloses an area of pneumonic infiltration involving 
a substantial portion of a lobe, the densit.v of the shadow usualh^ being 
greater than that seen in the nonsuppurative tj-pe of bronehopneu- 
monia. The film ma}' disclose a single lesion, multiple (discrete or 
coalescing) lesions in one lobe, involvement of more than one lobe, 
bilaterally situated lesions, or other bizarre combinations. The pathog- 
nomonic roentgen sign of neei’osuppurative brouchopueumonia is 
rarefaction within the area of pneumonic infiltration. -This may occur 
in the fonn of one or more circular areas of diminished deiisitj", as a 
single zone or as multiple ill-defined lighter zones situated within the 
area of consolidation. It is not seen in all eases and differences of 
opinion arise, not infrequentlj', in the interpretation of questionable 
areas of rarefaction. When a fluid level is seen, the formation of an 
abscess maj’’ be assumed to have begxm. 

The ph3'sical signs are essentiall3' those of nonsuppurative broncho- 
pneumonia, but the percussion note over the ai’ea or areas of dullness 
is apt to be more flat. At times, areas of involvement disclosed by 
x-ra3’ examination ma3' not be detected b3’^ the customaiy physical 
examination. 

The clinical course of neerosuppurative bronchopneumonia is not 
predictable. It ranges from a short-lived infection ending in early 
recovery to a fatal form characterized b3' prolonged fever, profuse 
purulent expectoration, and spread of the inilmonar3' infection. 

It is evident from all of the foregoing that the stage at which nccro- 
suppurative bronchopneumonia becomes pulmonaiy abscess cannot be 
defined precisely. Thus, on the basis of a number of observations, we 
note that apparent ti’ansformation may take place rapidl3' or gradu- 
ally^ and may occur at any' jreriod in the course of the disease. A 
transitional stage undoubtedly exist.s, but, since it cannot be identified 
by' any' available diagnostic method, it will not be included in the 
consideration of pulmonary abscess which now follows. 

C. AEIiOWC i^ui,.uox.vuv .xuscess 

Aerobic absce.ss of the lung occurs in two foi'ins, “interstitial'’ and 
“segmental. ” Intei-stitial abscc.s.s has been discussetl in another coin- 
muiiieatioji,- Again we point out, hoxcever, that interstitial ab.sccs.sc.s 
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(1) are iisualij much smaller than the segmental rarietr, (2) nsually 
are multiple, (3) maj' lie superficially or deeply lu the lung (4) are 
of varied etiology, and (a) ordinarily present no ciimeal (and no 
surgical) features imless or luitil the pleui’a is invaded. 

The second type of aerobic pulmonary abscess is, by contrast, a 
lesion of substantial proportions. It occupies much or all or the 
bronchopulmonary segment whieh had been involved in the antecedent 
neevosuppurative bronchopneumonie process, and we therefore term 
the lesion a “segmental” abscess of the Inng. It is rvith this rjiie of 
lesion alone that we are concerned henceforth. The subject of acute 
segmental pulmonary abscess wiU be taken up from the standpoints 
of pathology, symptomatology, physical signs, diagnosis, and therapt. 

1. Pathology.— Fvmxi the viewpoint of pathology, there are a number 
of features which resemble closelr* and some which are ciuite di.ssimilar 
from those of acute putrid abscess of the lung. Perhaps the most 
striking diflfereuee lies in the strict localization of a putrid ab.scess to 
one part of the lung in the great majority of cases; whereas, a non- 
putrid abscess may exist in one bx’onehopuhnonaiy segment, simul- 
taneously with areas of uecrosuppurative hronchopneiimonia elsei- 
where in the lung. In other eases, multiple nonputrid abscesse.s may 
he present in several parts of the lung on one side, or on both .sides, 
and at the same time areas of neero.snppurative bronehopnenmonia 
exist in still other parts. Another eontra.st is to be men in the extent 
of the infection of the parenchyma about the ab.see.HS, A putrid ab- 
scess of the lung begins as a localized area of gangreiioas broncho- 


pneumonia and the lesion, by the time it is recognizable elhshHUv, 
usually is a well-defined absees.s .surromided by a limited area of pneu- 
monitis. By contrast, the nonputrid ah.-;ce,HS throughout rno.-t of the 
clinical eonvse may be, and often is, .situated in the m(d;>t of ezten.dre 
uecrosuppurative bronchopneumonia. Thus, de.spite close re.-.emola.oc/- 
between the two varieties in some instances, ea(rl) present.'! d/etmeshv, 
features which warrant separate cla.ssification ainl eonshferat/oo 


The statements to he made in regard to the gro.-. j pathoio''" f-r- 
putrul pulmonary abscess arc based largely ojj hl/.-Mr/eXt/ -'I i‘ '"I 
<iperation eombined with studies of roentgen 
designated ns pulmonary ab.sce.sse.s all iesion.:> h 
pu.s of substantial proportions existed within jf.-, 
lung, regardless of the presence or alienee of ' ''' 

moniu. We also have termed “acute” all puino'a-"; 
than six weeks’ duration. " 


The interpretation of the pathologv 
sresses is based e.sscntially upon roent^* 
sics, for patients witii such ledo/;.- -a- 
surgical treatment. These Jedon.^ 
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tarj pulmonary abscess which will be considered direetl 3 \ However, 
the abscesses usually are small (although occasionallj* thej’’ attain 
large size), and the enveloping infiltration generally is rather limited. 
Invasion of the pleura is rare, and when it occurs the resulting pyo- 
pneumothorax almost invaviabl}^ is encapsulated. Except wheai a com- 
plicating pleural infection exists, the scattered variety of aerobic 
pulmonaiy abscess is not a surgical lesion and will receive no further 
consideration. 

There are at least three varieties of “segmental” acute aerobic ab- 
scess which, from a surgical viewpoint, merit consideration: (1) pul- 
monaiy abscess in the midst of, and apparentlj’’ an incidental part of, 
an extensive necrosuppurative bronchopneumonia; (2) pulmonary 
abscess as the prominent or predominating lesion, but suiTounded by 
a considerable area of necrosn]ipurative bronchopnenmonia ; (3) typi- 
cal pulmonary abscess with a more or less .sharply limited and narrow 
surrounding zone of infected lung. 

Certain features are common to all three varieties. As already 
stated, the abscess is of substantial proportions, the range in diameter 
being from two to four inches or even more. The collection of pus is 
essentiallj^ monolocular, although recesses may be present. An im- 
portant feature (as noted in all operative eases) is the extension of 
the abscess to, or almost to, the surface of the lung. This is to be 
anticipated, since a bronchopulmonaiy segment is involved. Over- 
lying adhesions, agglutinating the apposed visceral and parietal 
pleirrae, were found at operation in all cases. They usually were more 
edematous and less dense than in putrid pulmonary abscess, but suf- 
ficed in each instance for safe operative entry of the abscess in one 
stage. In the typical case the shell of lung between the abscess and 
the sealed-off pleurae is thin and practically avascular; in other in- 
stances, it is thicker and more vascular. The contents of the abscess 
vary from a considerable amount of pus under tension to air coexist- 
ing with relatively small quantities of pus. In cases of widespread 
excavation the outstanding characteristic is extensive destruction of 
bronchi. As a result, many bronchial orifices of varied size are to be 
seen at widely scattered points in the wall of the abscess. They gen- 
erally are .situated in recesses between fleshy ridges that rise trom the 
floor and walls of the cavity. In other words, the interior of the 
i-avity often ])resent.s the typical picture of fully developed “lattice 
lung” even when the lesion, from the viewpoint of duration, is as yet 
only in the acute stage. Tin's picture is to be contrasted with the few 
broneiiial orifice.s often existing at operation in eases of acute jnitrid 
ab.sees.s of the lung. 

Tlie .surgical pathology of piiliuonary abscess which j)erforate.s into 
tile pleural cavity is u’ortliy of sjieeial einjihasis heeaiisi' of thera- 
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peutie implications. "We do not refei' liei-e to the small cortical type 
(interstitial abscess) to which reference already has been made, but 
to “segmental” abscess. In the latter, expectoration of pns continues 
after rupture into the pleura has occurred, if the perforation does not 
pei’mit of complete evacuation of the pulmonary abscess into the 
pleural space. Furthermore, the perforation may take place near the 
uppermost portion of the abscess and thus drainage into the pleura 
may be inadequate. The following three features of the pathology of 
perforation are of special surgical signifieauee; (1) The perforation 
may be of insignificant size and covered bj'" slough. (2) It ma}'- be so 
situated as to be difficult of detection ; that is, in the re-entrant angle 
between visceral and parietal pleura, or on a ridge separating two 
unequal parts of a bilocular empyema, etc. (3) There maj^ he two or 
more widel5>' separated perforations resulting in two or more non- 
communicating empyemas. 

II. Clinical Manifestatmis.—Hhc symptomatology and physical signs 
of pulmonary abscess do not require extended discussion for they pre- 
sent few, if any, distinctive features. In general, the symptoms are in- 
distinguishable from those of tiie pre- or coexisting bronchopneumonia. 
Occasionally, purulent expectoration may increase in amount, and 
fever may assume a more distinctly remittent character eoineident 
with the development of a more definitelj’- septic state. The physical 
signs of hrouchopneumouia (q.s.) persist, rarely with the addition of 
signs of cavitation. The symptoms and physical signs of perforation 
into the pleura, witli the formation of empyema, usually ai-e not dis- 
tinctive. 


in. Racnt(jvno(jraphic Features. — Because of the paucit}' of physi- 
cal signs and symptoms, the diagnosis of aerobic abscess of the lung 
must be based essentially on roeutgenographic features. As already 
pointed out, in ncerosuppurative bronehopnenmouia a stage may be 
reached in which a number of more or less distinct areas of rarefac- 
tion, seen in the film, become well-defined cavities containing fluid 
levels. At this stage, localization of the suppurative process can he 
assumed to have oeem-red and an abscess of the lung therefore can be 
said to exist. In typical cases the fluid level becomes longer and the 
area of rarefaction (pulmonary excavation) larger. Multiple fluid 
levels not infrequently are .seen within the zone of pulmonary infiltra- 
tion. In other cases, the pulmonary cavity appears empty except for 
a small fluid level at its most dependent poi-tioii. A fluid level mthoo- 

uomome ol pulmo,.,,,. absMss, ,vas pmeat at aomo s(a»e of tte' 
vhsease in all of our ca.se.s in which or tne 

tioa. This is i„ eontM lll ll f “ 
l™bno„a,y abs«ss i„ „.|,ioh „„ 
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Aiv effort should be made to distinguish between the fluid levels of 
pulmonary abscess and those of pj’^opneumothorax. The extent of the 
fliutl levels is of little value for this purpose, althougli the larger 
levels are more likely to be those of pyopneumothorax. On oceusions, 
iutra- and extrapulmouary fluid levels coexist in one film, and under 
such circumstances the difference between them is more readilj’ reeog' 
uizable. There are two roentgen features which characterize, and 
usually are to be noted in, the presence of p 3 "opneumothorax. First, 
at fiuoroscopic examination, the fluid level usuallj’ is much more 
mobile than that of pnlmonaiy abscess. Secondly', in the postero- 
anterior view, the fluid level often extends to the thoracic cage, there 
being no Imrg intervening. Errors in diagnosis maj* occur, however, 
in spite of every effort to differentiate between perforated and un- 
perforated pulinonaiy abscess. In our experience the error usuall.v 
has been to make the diagnosis of pj’^opneumothorax while the lesioai 
was still situated entirely' within the substance of the Ivmg. 

In addition to the oeeurreuee of a fluid level on the film, the change 
from bronchopneumonia to imlmouaiy abscess often is to be recog- 
nized bj’’ alterations Avithin the area of pulmonary infiltration. As 
already pomted out, the infiltration due to bronchopneumonia is seen 
as a dense more or less homogeneous shadow. It is appreciably less 
dense and more broken up (mottled) in pulmonary abscess. When 
widespread pulmonary excavation occurs, much of the shadow is re- 
placed by a single large area of rarefaction. 

The discussion of the roentgen features of aerobic pulmonary ab- 
scess cannot be concluded without calling attention to the fact that, 
even when the pulmonary abscess is fullj^ developed, one or more 
areas of bronchopneumonia maj’^ exist elsewhere in the lung. This 
fact is stressed because Ave, like others, oecasionallj' have overlooked 
a small but tell-tale bronchopneumonie patch as a result of focusing 
attention on the obvious lesion. 

IV. Differential Diagnosis . — A detailed analysis of the differential 
diagnosis of aerobic pulmonary abscess and other lesions Avhich maj 
simulate it Avould lead too far afield. HoAveA'er, brief reterence should 
be made to scA'eral diseases Avhieh present similar feature.s. Aerobic 
abscess is perhaps most ofteir confused Avith puimoiuuy tuberculosis, 
siuce the resemblance between the Iaa'o, both in clinical course and in 
roentgenological aspects, may be very close. Indeed, one of our first 
operatiA’e cases of aerobic pulinonaiy abscess Avas regarded for a tunc 
as a case of pulmoiiaiy tuberculosis. When doubt exists, the diag- 
nosis of pulmonary absee.ss should be ba.sed upon the continued ab- 
sence of tubercle bacilli from the sputum together Avitii the persistence 
of profu.se purulent expectoration. Tlie differeiitiatioji should not be 
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difficult if films made at intervals over a period of several weeks are 
available. In occasional instances, bronchoscopy may be required. 
The latter is necessary more often, however, in order to distinguish 
between pulmonary abscess and pulmonary suppuration secondary to 
bronchial neoplasm. A number of cases have come under our obser- 
vation in which the latter diagnosis Avas entertained because of cough, 
feA'er, emaciation, clubbed fingers, and a roentgen film disclosing dense 
pulmonary infiltration. Bronehoseopic examination established the 
diagnosis in these cases Avithout difficulty. It also has proA’ed immlu- 
able in differentiating betAveen putrid and nonputrid pulmonarj' ab- 
scess. As Ave have pointed out elscAvhere,® putrid abscess is not ahvays 
characterized by foul odor of the sputum. When the bronchus com- 
municating Avitii such an abscess is shut off by edema, expectoration 
may be purulent because of the as.soeiated bronchitis, and yet be com- 
pletely free of odor. In addition, the roentgen films of putrid and 
nonputrid abscess may be identical. Under the foregoing circum- 
stances. the tAA'o diseases may be indistinguishable until foul odor or 
foul pus is detected at bronchoscopy. In children the diagnosis of 
aerobic pulmonaiy abscess oft’ei's no difficulty, except in eases requir- 
ing differentiation from putrid abscess or from aspirated foreign body 
with secondary infection. Under such circumstances, bronehoseopic 
examination usually Avill establish the correct diagnosis. 

Y. Preoperative Localization. — We belicA'e that accurate localization 
of the pulmonary abscess is the cornerstone of correct operative ti’eat- 
ment, and some remarks on this subject are therefore in order. Since 
percussion and auscultation do not locate the lesion Avith precision, 
accurate localization is practically synonymous Avith roentgenographic 
localization. The roentgen films must be studied Avith the particular 
object of determining the site at AA-hieh the pulmonary absee.ss is situ- 
ated closest to the surface of the lung. (As has already been pointed 
out, agglutinating adhesions betAveen the A’isceral and painetal pleura 


exist in that area.) Posteroanterior, lateral, and, at times, oblique 
pictures should be taken for this purpose, and fluoroscopy also is to 
be employed. With rare exceptions, bedside films are of verv limited 


value for jireeise localization. The most favorable and perliaps the 
only site for safe surgical approach to the i)ulmonary ab.sce.ss is a 
point directly over the fluid level. Here the abscess can be assumed 
to be nearest the visceral pleura. Kib.s should be counted therefore 
with painstakin- care, in order to be sure that the correct one will be 
resected at the time of operation. One should attempt also to deter 
tl,,. ,i„. al tlu- is I,, , . 

II... ..i........ ...I,- II ....Jia..,,,..,,,,,. ati„ , I “ ' 
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mine the precise situation of the most superficial portion of the pul- 
monary abscess, in order to approach the lesion safely through ag- 
glutinating viseeroparietal pleui’al adhesions. 

VI. Operative Indications, — The problem of operative indications 
now will be discussed. It sliould be stated at once that avo are still in 
doubt in regard to a nnniber of aspects of this question. In compariso)i 
Avith acute putrid abscess of the lung, the indications for operation in 
nonputrid (aerobic) abscess are less precise and clear-cut. The rea- 
sons are fairlj'^ obvious. A putrid abscess is a Avell encapsulated lesion ; 
a nonputrid abscess not iufrequentlj' consists of a collection of pAis in 
the midst of an active bronchopneumonia. Because of this difference, 
abimpt cessation of symptoms is the rule after operation for putrid 
abscess; AAdiereas, little, if an3', immediate result is apt to be noted 
after operation in some eases of nonputrid abscess (see case reports). 
Another reason for uncertainty in formulating the operatiA'e indica- 
tions in cases of aerobic abscess is the ever present possibility of spon- 
taneous recession of even large and extensive^ excavated lesions, 
particularly in children. Thus, a more conservative attitude toAvard 
operative treatment for nonputrid abscess than for putrid abscess is 
Avarranted. 

The three forms of aerobic suppuration Avhich Avere described in a 
preceding pai’agi’apli should be restated at this point, because they 
have a direct bearing on operative indications: (1) uuencapsulatcd 
pus in the midst of necrosuppurative bronchop.neumonia; (2) more or 
less circumscribed pulmonaiy abscess in the midst of ueerosuppura- 
thm bronchopneumonia • (3) tnre encapsulated abscess. The last com- 
prises the sole lesion for AAdiicli operatiA'e treatment may be indicated. 
A source of diffieult}^ in our experience up to the present time, is the 
fact that this form is not ahvays to be distinguished from the first aaid 
more particularlj’’ from the second form of suppuration. A true pul- 
monary abscess can be recognized Avith ease Avhen the roentgen film js 
typical, for there exists a cavity Avith fluid level Avhich is avcII demar- 
cated from the adjacent lung bj' a.narroAv rim of infiltration. Unfor- 
tunately, this surgically remediable varietj' maj’' be I’oentgenologi- 
eally indistiiAgnishable from the others AAdien the cavity is more oi 
less full and coexisting dense plevu'ul reaction obscures the pidmonar) 
lesion. Thus, Ave haA'c operated in error in a fcAA' instances in which 
pus in the midst of bronehopueumonia and not a true pulmonary ab- 
scess existed. Although operation had no significantly untoAvurd 
effect in these cases, the latter should not be subjected to ojwration if 
they can be recognized. 

An important operatiA'c indication in pulmonary absee.ss is the im- 
jnmonce of or tlie actual j)resenee of perforation into the pleura. In 
eases of ofaA’ious pleural invasion, the diagnosis usually can be made 
on the basis of pliy.sical signs and especially of roentgen film. IIow- 
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ever, tlie diagnosis of empyema may prove to be incorrect even wlien 
tile percussion note is flat, tbe breath sounds distant, and a dense 
lioinogeueons shadow- is present in tbe film. Indeed, the diagnosis 
may be hieori'eet even when aspiration reveals pus. Thus, we have 
operated for supposed empyema several times, oul.y to find collections 
of pus confined to the lung. All piroved to be eases in which multiple 
collections of pus existed in the midst of extensive bronchopneumonia, 
and aeeordingl 3 '' operation was without appreciable beneficial effect. 

In general there are three indicatioirs for operation in true pnl- 
uionary abscess; (1) to terminate a septic course which may prove 
fatal, as a result of further extension of suppuration or of .spillover 
to other parts of the lung; (2) to prevent the clevelopineut of em- 
pyema, when perforation of the lesion into the pleura seems imminent; 
(3) to drain the pleural collection, and to establish better drainage 
of a perforated lung abscess in cases of pj^pneumothorax when the 
perforation is small. An indication for imperative operation seems to 
exist in all three of the above groups. Strictly speaking, however, 
it exists only in the third group and even then onlj’" insofar as the 
pleural infection is concerned. Spontaneous recoveiy might have en- 
sued in some of the eases in the first group upon which we have oper- 
ated. The following ease is cited as an example of an entirely unex- 
pected spontaneous reeovei-y and illustrates that the clinical course 
may change with dramatic suddenness in tliis surprising disease. 

W. K., Queens General Hospital, No. 32,274, a male, 39 years old, liad been 
acutely ill for a period of tlireo -weeks suffering from pain in the right chest, high 
fever, and profuse purulent expectoration of pus. On admission to the hospital, 
extcn.sive infiltration witliin tiie right lower lobe was demonstrated by roentgenog- 
rapiiy. At the end of two months, a large abscess developed in the right lower 
lobe. When an additional abscess, with fluid level, appeared in an adjacent part 
of the lobo and the patient's condition grew worse, surgical consultation was ro- 
riupsted. The impression g.aincd was that one or both of the abscesses already had 
perforated into tlio pleura. A large transfii.sion was given preparatory to operation. 
A roentgenogram taken on U>e day before tliat of the proposed operation revealed 
almost eoi.iidele disappearance of the fluid levoLs and, accordingly, operation was 
deferred. The pulmonary lesions cleared rapidly tliereafter. Follow-up roentgeno- 
gram.s domonslrate complete disappearance of pulmonary infiltration and the patient 
has remained Well, 


A strong argameiit in favor of operative treatment of true acute 
uerolrie j.uhuonary absee.ss is Die uniformly .satisfactory outcome of 
operation. Tims, there has been „o operative morfalitv, JiflJo post 
operative morliuhty. ami eouiplete einv in all such ea.scx ’ 
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cases. Such areas of broncliopneumoiiia may be assumed to be of 
spillover origiu. Accordingly, tbeir very presence may be considered 
an argument iii favor of operation for the purpose of avoiding addi- 
tional spillover lesions. On the other baud, the existing bronchopueu- 
monia may continue to spread after drainage of the pulmonary ab- 
scess. The decision to operate must be based, therefore, on the mani- 
festations in individual cases, but we may state that in general we do 
not favor operation in the presence of bronchopneumonia of appre- 
ciable extent. The same holds true for cases in which two or more 
pulmonary abscesses exist, for we have operated on a few of these 
cases and have found that operation did not materially influence the 
clinical course. 

VII. The Operation . — ^Before discussing the technique of the one- 
stage operation, we repeat our statement concerning the necessity of 
accurate localization of the abseess. Indeed, we believe that correct 
surgical approach, which involves entry of the most superficial portion 
of the abscess through overljdng visceroparietal adhesions, is even 
more important in the case of aerobic than in anaerobic (putrid) 
abscess. Aceordinglj", operation should not be performed unless care- 
ful roentgenologic studj'' and accurate localization have been carried 
out. The technique of operation should be, in our opinion, essentially 
the same as that which we have described for putrid pulmonary ab- 
scess.'^ Details therefore -will be omitted and only a number of general 
principles stated. Local anesthesia usually is employed. The incision 
is placed directly over the abscess, regardless of its location, for there 
should be no routine incision or favorite site of drainage. Excision 
of a limited section (two to three inches) of a single rib usually suf- 
fices. Edematous visceroparietal pleural adhesions are exposed. Ihey 
are incised over a small area down to the inflamed lung and arc care- 
fully inspected in order to ascertain that the free pleural cavitj' is 
completely sealed off within the field. A dry operative field is essen 
tial. If the operative exposure is placed at the correct site, aspiiation 
through a thin shell of lung will immediately reveal air, or pus, or 
both. A specially designed, cutting grooved-director and scjssors- 
then are employed to split open the shell of infiltrated lung hic i 
comprises the roof of the abscess cavity. In view of the tj pe of m 
fection which exists, as complete an unroofing as in the ease of putut 
abseess is not necessary, ilalleablc retractors are inserted, the cavit.' 
is sucked dry, and recesses are sought with the aid of direct illuini- 
uatiou. If a narrow communication exists between an additiona 
locule iuid the parent cavity, it is widened by caretnl sliarp dissection. 
At the terjuination of operation, the abscess cavity, and any recesses 
which may e.xist, are packed snugly to their limits. 

Tlie oj)erative treatment of pyopneumothorax, secondary to [lerlo- 
rated i)ulmonary abscess, consists primarily in ade(piate drainage of 
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the pleural collection or collections ot pu - of management 

be given to, and emphasis placed ^^oanse of the clinical 

of the coexisting perforated pnlmona j surgical pathology 

i„.port.„ce of 11, e Liter. I« <'““7 ^fcaUed ho several lea- 
of perforated abscess of the lung, a e si«'nificance as well 

Jes which we have found to be of ,pon the tech- 

as of general interest. These haw substantial proportions 

uicpie of operation. If a pnlmona y ,„feut sputum perforates 

characterized by the free expectora ion i.ecyarded provision- 

i..„ plem-al caiity, ifeaSeloratioa ceases, 

ally as having resnlted ui , ,,(,etn,ate di-ainagc can he ns- 

If expectoration continues, howe\ , ;„jou up to this point. At 
sinned. There can be no difference « ^ of perforated 

the present time, the general operative procedure 

pulmonary abscess ® infection, regardless of the status 

of the pulmonary abscess. perforation into the plenia 

tioii that a pulmonary abscess ^ .uniber of eases which illustrate 
ha.s occurred. "We have obseine « opinion that an hi- 

the fallacy of this view (see J;;' abscess requires attention 

adequately yopnem^^ if patient’s con- 

at the time of operation on the P^ J emergency pleural drainage, 

dition will permit any J tPat can be carried out safely, 

If the latter constitutes the sole 

arainage of ti- S\o stLs is that an inade- 

possible thereaftei. P pj.eseut a trying as well as 

quately draining ; ‘ operative treatment is too long de- 
an unsatisfactory piobl ^ m„,trate the contrast between the 

fcrred. (I ases v draimme.) The technique of immediate 

results of mirly ^ ^p^^^^arv abscess obviously is simpler than 

drainage ot a pei t difficulty may consist in locating 

of an indicated in our discussion of the pathol- 

"f'ntfforiei pulmonary absee.ss. the .site of perforation at times 
'i ^ vpu re-ulilv or mav have to be sought assiduously. Li occa- 
i— ;; 1- ov mo. perforations may exist. After the fmr 
w I'.umd the nroeedurc on the pulmonary abscess is limited 
t<. simple erneial incision through its roof, at the site of perforation, 
i", Mowed by packing of the pulmonary cavity. 

VIII. Foxtoinrativc Course and Trcalmcnt . — The postoperative 
eom-se of eases of imperforated abscess of tiie lung usually is smooth 
if the pulmonary abscess is the .sole lesion ; and stormy if there is a.s- 
soeiuted iieerosuppiirative broiicliopneiimoiiia. The existence of the 
latter is indicated by coutiauing cough, purulent expectoration, and 
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fever. Distant areas of bronchoinieiimonia also may be tlie .source of 
the.se manifestations. The point to be .stressed is that, in contrast to 
eases of putrid abscess of the Imig, untoward postoperative manifesta- 
tions often may be referable to the underlying disease (necrosnppura- 
tive bronchopneumonia) rather than to complications in the operative 
field. The management of the wound usually is simple. Packings are 
removed when they are loose (ordinarily in a week’s time) and are 
replaced in order to prevent premature closure of the carfity. At each 
succeeding dressing the cavity is packed lightly, until it has become 
obliterated eompletelj’. The superficial wound then is permitted to heal. 



■P S VfccrosuPDur.'itivo rialit 

fa of rai-eSou TWa type of lesion clKoncterlatleally preceUca .'icroblo 


Fig. 

multiple areas of I'arefactlou 
pulmonary abscess. 


A “lattice lung” may be the .sequel when nnmerou.s bronchial li.sfnlae 
are present in a large smooth-lined cavity and is apt to remain chionit. 
As pointed out elsewliei’e.'* free graft.s ot lat have been tiansphuitcd 
snecessfidly for the obliteration of pninionary eavities even in the eail.\ 
postoperative period. Kegardle.ss of the method that is ehosen, e\ei\ 
effort at elosiire of the pninionary eavit.v should he made as .soon as 
the iiifeetion has cleared nj), 

IX. Jtexiilts of Trc'diiiiiitt . — Tlie resnlls of operation for pulmonary 
ahscc.-vs can he indieatetl most readily by ilivldin;,' the eases into groups 
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Kecvo«.pPUPatIvc^cno^c— in lert upper loRe. Note aon^Rv 


ji.i-ity bohm' (ipiM-ated upon in the second and third weeks. All are 
well, the I'ollow-ui) period ranging from one to several jeais. 


(■\sv, L— M. U.. foiualc (Hospital No. nSG.SSO), years old, admitted November, 
ncs.-rwas ill foi eleven <luy.s prior to ailiiiissioii with chills, fever, cough, e-xpectora- 
I ion of pns. a«<l t"’vere toxemia. The roeutgoiiogram discloicd a large cavity, with 
ilin.l levid. in till’ left upper lobe. The patient became worfo during ten days of 
l,o>pii:il eli.-erviitiiii), with ineriM-'ing amounts of sputum and roentgenologic evidence 
,,f 111, l>■:l••e in the si/e of the le.sion. liroticho.wopy was performed because of doubt 
the iliiigiiohis of .,-hut-oiT putrid ab.'-ccs.s and that of tuberculous cavitation. 
It ri'veiiled uoufetiil pus is.^uing from the left upper lobe bronchus. The diagnosis 
..r iieriiliie pulmonary abscess having been made, operation was decided upon because 
I he elinieal eour.,-0 obviou.dv- \va.s un.'Utisfactory. At operation, an abscess in the 
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fever. Di.staiit areas of bronehopneumoiiia also may be the source of 
tliese manifestations. The point to be stressed is tliat, in contrast to 
cases of putrid abscess of the lung, untoward postoperative manifesta- 
tions often may be referable to the underlying disease (necrosuppura- 
tive bronchopneumonia) rather than to complications in the operative 
field. The management of the wound usually is simple. Packings are 
removed when they are loose (ordinarily in a week’s time) and arc 
replaced in order to prevent premature closure of the eaA'ity. At each 
succeeding dressing the cavity is packed lightly, until it has become 
obliterated completely. The superficial wound then is permitted to heal. 



pulmonary abscess. 

A "lattice lung” may be the secpiel when numerous l)ronchial fistiilae 
are iiresent in a large smooth-lined cavity and is apt to remain ehionn . 
As pointed out elsewliere/* free grafts of tat have been ti'anspbuitti 
successfully for the obliteration of pulmonary cavities even in the eailj 
postoperative period. Regardle.ss of the method that is chosen, c\ei> 
etfort at closure of the j)ulmonary cavity should he made as soon as 
the infection has cleared nj). 

IX. Ilcsullx of Ti-caliiunt . — The results of ojieration for pulmonary 
ab.'.ce.ss can hir indicated most re.-idily by dividing" the eases into groups 
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An enormous pulmonary cavity was encounterea. It occupied niucli, if not most, 
of the lower lobe, was smooth-lined, partly empty, and presented many large and 
small bronchial orifices situated on and between fleshy ridges. Commimicating with 
this main cavity was a small abscess situated within the lobe just above the dia- 
phragm. The bridge between the two was enlarged by sharp dissection, pus in 
the smaller abscess was removed by suction, and both cavities were packed. 

The patient was afebrile within three days of operation and remained so. There 
was prompt cessation of cough and expectoration, and rapid improvement in general 
condition. The pulmonary cavity quickly became clean. It soon assumed the ap- 
pearance characteristic of lattice lung. Because of a distinct tendency towards 
healing, the skin was permitted to close. The patient was symptom-free, but x-ray 
films demonstrated persistence of the cavity. Accordingly, the wound was reopened 



Fis. 5. — E. K. Lateral view, rtImeU at same time as Fig-. 4 , 
:iteU in the axillary portion of upper lobe close to the Assure* 

1 anil 5 offers a precise localization of the lesion. 


Tlie abscess Is situ- 
An analysis of Figs. 


about two months after the original operation and a free graft of fat was intro- 
duced.o The patient has remained well and the cavity is closed. 


CMOS 3. S., male (Hospital No. -105,565), 13 years old, admitted Ilarch 193' 

witli a history of eleven days’ severe illness. In the beginning, meningitis wa 
suspected. Pneun.on.a of the right lung was diagnosed on the third day cLh an, 
expeetora ton ot pus began .soon thereafter. Expectoration of pus m increas“ 
amounts led to the su-spicion of a pulmonary- abscess The 

mothorax wa.s made on the preadmi.s.si«„ x-ray films.' Fever was hi4"lf°T 
aa.l the pal.eat was er.tically ill throughout the elcvea days. " 

V ilni.H tukou un n^inu^ion tj. fhi* hn * 7 * 




742 


SURGERY 


upper lobe, situated adjacent to the interlobar fissure, was unroofed and packed. 
Fever, as vvell as some purulent expectoration, continued for tliree weeks after 
operation due to an area of necrosuppurative bronchopneumonia in tlie opposite 
lung. This fact was established by bronchoscopy and by x-ray. Tlie wound re- 
mained in good condition. Postoperative bronchoscopy, performed in order to de- 
termine if retention of pus in tire operative field was the cause of continuing fever, 
was essentially negative. Convalescence was slorv. A bronchial iistula was present 
in the depths of the wound for several weeks after operation. It rvas permitted 
to close after x-ray films of the ciicst revealed that pulmonary infiltration was sub- 
siding. The wound has remained healed; the patient is symptom-free; x-ray of the 
chest is negative. 



Fig. 1. — E. K. 


Same case as shown in Fig. 3. several days later. 

There should be noted the loiiff diild k\cl 


replacing area of pulmonary inflUratioii. There should be noted , * 
suggesting pyopneumothorax as well as the limited surrounding inilltrati . 


C.\SB 2.— S. ^Y., male (Hospital 391,118), 12 years old, admitted April, 19.H1, 
was ill with “pneumonia” for four weeks before admission. There were fi^ver, c.t- 
j)eetoration of moderate amounts of thick pus, and, in the roentgenogritm, a dense, 
homogeneous shadow occupying the region of the right lower lolm. A feiv iln>s he 
fore admission, a large amount of pus suddenly was c.tpcctorated. Tlie .x-ray film 
thou rovciiled a cavity with tluid level. There was a dilTcrcnco of opinion ns 

to wlietiior the iosioii was conlinod to tiie luni; or iiad perforated into pleura. Opera- 
tion w:is x)orformed shortly after admission because the soiJtic course had continued 
despite partial evacuation of tiie abscess by way of the bronchial tree. At operation, 
a thin sliell of a\iu'<euhir lung a us Cra>erso«! through Well-delined jdi.-ural adiiesions. 
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An enormous pulmonary cavity rvas encountered. It occupied much, if not moat, 
of the lower lobe, was smooth-lined, partly empty, and presented many large and 
small bronchial orifices situated on and behveen fleshy ridges. Communicating with 
this main cavity was a small abscess situated within tlie lobe just above the dia- 
phragm. The bridge between the trvo was enlarged by sharp dissection, pus in 
the smaller abscess was removed by suction, and both cavities were packed. 

The patient was afebrile witliin three days of operation and remained so. There 
was prompt cessation of cough and expectoration, and rapid improvement in general 
condition. The pulmonary cavity quickly became clean. It soon assumed the ap- 
pearance characteristic of lattice lung. Because of a distinct tendency towards 
healing, the skin was permitted to close. The patient was symptom-free, but x-ray 
films demonstrated persistence of the cavity. Accordingly, the wound was reopened 



Ij’S. 5. — E. K. I.jiteral view-, fllmed at same time as Fig. I. The abscess is situ- 
aien in the axillarj- portion of upper lobe close to the Assure. An analysis of Figs. 
I and 5 offers a precise localization of the lesion. 


about two months after the original operation and a free graft of fat was intro- 
duced.o The patient has remained well and the cavity is closed. 


C.VSE 3. — A. S., male (Hospital No. 105,565), 13 years old, admitted Alarch, 1937, 
witli a history of eleven days’ severe illness. In the beginning, meningitis was 
suspected. Pneumonia of tlie right lung was diagnosed on the third day; cough and 
e.\-pectoration of pus began soon thereafter. Expectoration of pus in’ increasin-r 
amounts led to the suspicion of a pulmonary abscess. The diagnosis of pyopnem 
mothora.x wa.s made on the preadmission .x-ray films. Fever was high and septic 
and the piitiont was critically ill throughout the eleven days ^ ^ ’ 


Films taken on admission to the hospital indicated a lar-m absce« xvWp a 
level, .situated in the posterior part of tho right upisfr lobe and%onfined''to tl e W 
Operut.on was i-oriormcd on tlie d:iy of admission. Adherent ° 

........a .r . .w. 2 ’ 
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layer of luug revealed pus and air. The abscess -svas iiinoofcd by a rather liberal 
e.xcision of the overlying avascular shell of lung (no nioro than one-fourth of an 
inch in thickness). The pus was evacuated by suction, the cavity found to be mono- 
locular \Yith sevoial inodcrate-sizcd bronchial li.stiila.s. The cavity was p-acked with 
gauze. 

The postoperative course was entirely smooth at lirst, with prompt disappearance 
of cough and e.xpectoration and subsidence of fever. Later, however, there was 
recrudescence of fever vvithout cough. The roentgen iihn revealed pulmonary in- 
filtration adjacent to the abscess cavity and distinct widening of the mediastinum. 
One week later, a film disclosed subsidence of this newly developed infection, and 
subsequent nhns demonstrated the complete disappearance of pulmonary infiltration 
and of evidences of mediastinitis. The wound always was in satisfactory condition, 
and quickly contracted about the tube leading to the region of the bronchial fistula. 
The tube was removed when the x-ray films indicated the p)ulmonary condition to be 
satisfactory, and the wound then healed promptly. The patient has romaincti 
symptom-free. 

C.VSE 4. — E, K., male (Hospital Ifo. 390,519), 13 years old, was ill for nine days 
before admission in March, 1930. At the onset the diagnosis of left upper lobe 
pneumonia was made and was confirmed by a film disclosing a dense shadow oc- 
cupying about half of the upper lobe. Paiu in the chest was a prominent feature. 
Espeotoration of pus began four days after the onset, and railier large amoimts 
were brought up each day. The level of fever was lower after the first week. X-ray 
films taken two days before admission revealed a large cavity occupying much of the 
site of the pre-existing pulmonary infiltration. On hospital admi.ssiou, films showed 
an increase in the size of the cavity and suggested tliat perforation into tlio inter- 
lobar fissure liad occurred. The assumption of perforation was the indication for 
prompt operation. The operation, carried out through a surgical approach iu the 
left axilla, consisted iu the removal of a short secliuii of one rib, disclosing 
agglutinating visceropurietnl pleural adhesions, and the entry of tt huge cavity iu the 
upper lobe through these adhesions. The overlying thin shell of lung was c.vcised 
and the interior of the cavity inspected. Several small bronchial fistulas were noted. 
Although actual perforation into tlie interlobar fissure had not occurred, the adjacent 
lower lobe could he seen through the floor of the abscc.ss cavity aad perforation na- 
doubtedly was imminent. 

Clinically, the postoperative course was smooth :md entirely nnovcntfiil. Then! 
was prompt cessation of cough and e.vpcctoration. However, the postoperative film 
showed pneumonic spread about the abscess cavity, whieh soon subsided. Early 
closure of the wound was permitted because the po.stopcrutive bronchial tisinia was 
small. 

The patient was well until a year and u half after operation (iJccemhcr, 1937), 
at which time ho contracted a right upper lobe pneumonia. A roentgen film revealed 
arena of rarefaetiou in the midst of pneumonic iuIiUrnlion and the diagnosw of a 
necrosuppurative brouehopneumouia was made. Spontaneous subsidence occurred. 

It was of interest to note that the left luug remained free from inv;u-mii. 'Jbe 
putiont h:us riMmu'ru'd woll since that thne*. 

Cask 5.— I)., male (Uonpilal Xo. a7l),070), IS montlw oltl, euteroii the 
iu April, \vith a lu.-tory ot' upper re;«piratory inl'tction, cou;<h, /ever, lunj con* 

vu!^iv'^.'i of tivi* <lay.s’ (luratioji. lPK‘»ji; 4 cno^jrapliy rove.' 4 lc«l u pleural olTu>iun iieitupy 
axilliiry p*iftio» tin? rhrj-t from to aprx. A.''i)ir:itiort yk-lde-i 

^li;^htly (urhi‘1, Ovur pcrioil of upprti*>:iriJ:Wely two 
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little cluiuge to be seen in successive roentgenograms. The pleural fluid, which was 
aspirated several times, did not increase in amount. At the end of the two-week 
period, however, a film disclosed not only an increase in the pleural eifusion but 
also two cavities, containing fluid levels, within the middle lobe. There was very 
little pulmonary infiltration about the cavities. At operation, a small amount of 
encapsulated turbid fluid was evacuated from the pleura and the abscesses in the 
middle lobe were evacuated, unroofed, and packed. Convalescence was uneventful. 
The patient has remained well. 

Tlie followiDg ease, wliich first came under our observation many 
months after operation for acute pumonary abscess, is presented as an 
illustration of an unsatisfactory result after inadequate drainage. 

Case G. — W. M., female (Hospital No. 417,402), 23 years old, was ill for five 
weeks with cough, purulent expectoration, and fever, at the time of her first opera- 
tion elsewhere in June, 1937. In the preoperative film there was seen a multilocular 
lesion in the right lower lobe, with limited surrounding infiltration. This intra- 
pulmonary collection of pus was drained through a small incision. Purulent expec- 
toration continued, a second limited rib e.xcision was performed at a somewhat 
higher level, and the pulmonary cavity was- again entered and drained by a tube. 
Cougli and purulent expectoration continued unchanged, and drainage from the 
pulmonary cavity continued. This was the status on admission to Mount Sinai 
Hospital where a chronic, multilocular abscess was lilJeraliy unroofed. Expectora- 
tion of pus subsided soon thereafter. The pulnionary. lesion, however, was a chronic 
lattice lung whicli demonstrated no tendency to heal. It' was too large and discharged 
too profusely to warrant an attempt at plastic closure. Accordingly, lobectomy was 
performed. After a long and trying postoperative period, the patient appeared con- 
valescent for a time. Deatli occurred quite suddenly several months after operation 
apparently due to heart failure since no other cause was found at autopsy. 

Group II. Subacute and Chronic Abscess . — These lesious are rare, 
because the antecedent acute abscess usually eitlier subsides spontane- 
ously, is fatal, or leads to pleural complications for which some opera- 
tive procedure is performed. The following are the only two imper- 
forated subacute or chronic aerobic jibscesscs which have come under 
our observation: 

Case 7. — B. L., male (Hospital No. 3S0,59G), 42 years-old, was first admitted in 
1932 with a six years’ history of recurring episodes of pain in the chest, cough, 
purulent expectoration, and transient fever. The original illness was said to have 
been a bronchopneumonia, and each of the episodes in succeeding years involved the 
same region of the lung. On admission, the roentgenogram revealed an abscess 
cavity in the axillary segment of the right upper lobe with little surrounding pul- 
monary infdtration. At the primary operation, a very stilf-wallcd pulmonary abscess 
about one and one-half inches in diameter was unroofed. There were no recurrences 
of Ih.' epi.sode.s of cough, fever, and chest pain, but profuse discharge from the 
cavity coiilinued during the succeeding years. Secondary operations, for the pur- 
pose of esbiblisliing better drainage, were performed on two occasions but did not 
re.sult in i.nprovement. Finally, resection of the upper lobe was performed three 
years after the original operation, for the purpo.so of eradicating tlie di-^e ise This 
was followe.l by death from acute fibrinous (obstructive) bronchitis 
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Case 8. L. H., male (Hospital Ho. 410,785), 52 years old, was admitted to the 
hospital in Juno, 1937, with a history of fever, cough, and profuse purulent expec- 
toration of seven weeks’ duration, 'rhree days liefore admission, a large absces-j 
developed in the soft parts over the right chest anteriorly. This was drained ou 
admission. Roentgenography revealed an area of iniiltratiou in the apex of the loft 
lower lobe, which suggested the diagnosis of bronchial neoplasm with secondary 
pulmonary suppuration. Bronchoscopy, however, failed to reveal the presence of a 
bronchial neoplasm. There was no appreciable change in the successive roentgen 
films taken during a period of three weeks. At the end of that time, however, a 



■iri„ r « w vnormniK! tvoical pulmonary absce-s3 conilncd to the right lower 
lobe. ^Limited surrounding pulmonar}- Inditiritlon. Ixjng tlidd hoel -ftrojirt y au -ot 
tlvo of pyopneumothorax. 


large area of c.-ivitatiou containing air and tUiid appeared ia the wid.A of the lald- 
trated area. At operation, a large unilocular noaputrid pulmonary ahsee.-i.-i was 
evacuated, unroofed, and packed. Although the tem].eraluro b.x-ame lower and cougli 
and expectoration diminished, iiiijirovenieut was only temporary tind suhstiim.ut films 
disclosed further oxteasiou of pulmonary iiililtratiun. .Vt the end of nine .>nd oiu 
haK ’vvcoIc.H, cavitation l>oi:anic» vi^riblu uithiu the iuliltraU'*! area; ariil at oji'-ralion 
tVt'o laryo couti^uou.3 cavittiM were evacuated, uaroofctl, and |»rn.'kc*<l* i'aHovy* 

hi;: thin procedure, uneventful couvule.-ceuco eUf'Ucd. TIui patient haj rcmaiacd 
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Group III. N ccrosuppurative Bronchopneumonia Complicated hy 
Pulmonary Abscess. — -Cases in this group are apt to go on to fatal termi- 
nation, being uninfluenced by drainage of one or more pulmonary 
collections of pus. The latter usually are not definitely encapsulated. 
Empyema may be an added complication, and its drainage also is not 
likely to influence the clinical course favorably. Of this type of case, 
one example of an unperforated and one of a perforated lesion will 
be given. , 



Fie. 7. — P. Large pulmonary abscess -with localized pyopneumothorax. The over- 
lapping nuld levels of each of these lesions is seen in the axillary portion of the 
dense homogeneous shadow. 

C.vse 9. — S. C., male (Hospital No. 417,451), 54 years old, was ill for seven weeks 
when admitted. The course tlirougliout this period was eharaeterized by irregular 
fever ranging to 104°, cough, profuse purulent expeetoration, and evidence of 
lo.xemia. Roentgen (ilm.s revealed large aretis of infiltration in the right lower lobe 
in two separate regions. Operation was iterformcd on the diagnosis of perforated 
pulmonary iihscesses with encapsulated empyemas. The lesions were approached 
tlirough two separate incisions. At each site multilocular collections of pus Were 
evacuated. They lay superficially within the substance of the lung and were entered 
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through wcll-de&iea pleurnl adliesions. There was no wupyema. In cacli instance, 
the multiple collections of pus were not encapsulated and the adjacent lung obviously 
was the seat of an intense pneumonitis. 

There was transient improvement for about two weeks, and then a return to the 
preoperativo state. Death occurred about five weeks after operation due to spread 
of the infection throughout much of the right lung and part of the left. 

C.VSE 10.— C. P., male (Uospital I\"o. 118,725), 5S years old, uas ill for fivo nioutli.s 
before admission. The clinieal course was very similar to that in the preceding case, 
•kii early film rcvcaletl dense infiltration in the riglit upper lobe; later iilms demon- 
strated areas of rarefaction ivithiii that sb.adow. Ho was operated upon shurtlv after 
admission on the diagnosis of perforated pulmouaiy abscess. iVn c.vteiisivo luultiluc- 
ular suppurative process, involving imicli of the upper lobe, ivas encountered. Puru- 
lent tracts were found o.vtendiiig in various directions in tbe midst of intensely 
inflamed lung. There were two perfoiafion.s wluVIi Jed to suhstautial collections of 
pus ill tlie pleura. 

E.vpeetoiatioii of pus diminished leiiiporaiily .ifler operatioii and tlieu l■ec.m-l'ed. 
Subsidence of fever and improvement in tbe general condition tilso ivcre tniiisicnt. 
Death oceuried tbree weeks tifter opertition from continuing pulmonary .suppuration 
iind cerebral infection. At autopsy, collections of pus adjacent iind distant to those 
which had been drained, were found in the midst of bronelioptieumonic ttreas. ilul 
tiple ab.scesses of tlio brain tilso wore present. 

Groiqj IV. Perforated Solitari/ Pidmonari/ AOseisi '. — A varietj’ of 
lesions fall into tliis group, but do not lend tlioiiiseivcs to subgrotipiiig. 
Two examples are elioseji, not, so miieli lo illiistriite llie imtliologic 
features as to point to the' re.stilts of logic, -iD.v conceived trcjilnienl in 
one case and ineorreot treatment in the other. 

Case 11.— G. G., male, -10 years old, was ill for two weeks when admitted to tlie 
Hospital for Joint Di.-,ease3. At the onset there were .severe p.ain in the right chest, 
fever, and cough. Purulent o.vpcctorntion began.soon thereafter and became profuse. 
.:Vn early film disclosed a circuhtr sliadow in the riglit lower lube, ivhicli w;is obscured 
in a later film by tlie homogenous shadow of a pleural efiusiou. Aspiration of the 
ehest revealed pus. At operation a large empyema, situated posterolaferally. was 
entered and evacuated. Tlie perforation of a pulmonary abscess tvas vi.sualized. It 
was enlarged, and an abscess cavity of substantial proportions was unroofed. I'.x- 
peetoration of pus ceased promptly after operation and did jiot recur, .yubscqucntly 
an anterior, parapericardial erapyem:i, derived from an interstitial perforated pul 
raonary abscess, was drained. These two empyemas were seiianitu and di-stinct from 
each other. Finally an encapsulated plcunal iufcctimi in the right a.vilhiry region 
w.as opened and tva.s found to be derived from an adjaeeiit small perforated inter 
stitial abscess. It was unrelated to either of the tivo previoii.dy mentioned perfor.atcd 
abscesses. Complete roi-overy followed the third operation. Of the three perforated 
abscesses in this ca.-'e, only the tirst, characterized by tlie e.vpectoration of pus, »iis 
of the sognicntal typt? whic?i ia the i^sibjcct of tbw paper. 

Case I-. — K. X., fema?!? Xo. 375,99(5), 30 yfar*s oltJ, v.a:j opcrateil iipoa 

in Alarch, 19.'**,'.’, for a pneriraot-'Occtid pyopnouiiiodiorax. .\t *ir.'un:i ^0 u;u 

porfonaed. A/tor the acute ph;i«e had an opcu iheracotoiny for 

rc.'’hlual crapycaja was pcn'orujcJ. Cou^h, purulent c-v/cctoratiou, and fever jef 
for several v.cck,:^ after opcratiuji, and then ;dl nuujifc.^tatiotH ^radtiaiiy uul)- 
aidc-J. The '*vouad healed ahnvh*. a hroiichial iiStula prc.enf for tifo :uouth.^* 
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The patient appeared to be entirely well in July, 1933, at which time she was 
operated upon for cholecystitis and cholelithiasis. There were no symptoms referable 
to the chest during her convalescence. 

In October, 1933, occasional cough, purulent expectoration, and small hemoptyses 
began. The patient entered the hospital one year later (November, 1931), shortly 
after a large hemoptysis. A bronchogram revealed a cavity in the right upper 
lobe. Operation was performed, and a chronic abscess of the lung unroofed. A 
bronchial fistula, perforation into the pleura, and chronic encapsulated empyema 
were found. The pulmonary abscess was the original one, which had not been 
sought and cared for at the operations performed for the pleural infection in 1933. 
The operative procedure was difficult and a revision, for better drainage of the 
pulmonary cavity, was required in 1935. The patient has been well since that time, 
and a bronchogram demonstrates a normal bronchial tree. 

Although not noted in all eases, there are three distinctive features' 
of pulmonary abscess in children: (1) unusualh' early and extensive 
destruction and excavation of the lung, (2) early invasion of the 
pleura, (3) absence of exiieetoration of pus, even in older children. 
Examples of perforated solitaiy pidmonary abscess will be given to 
illustrate (1) the problem of management of a perforated pulmonary 
lesion with limited empyema, (2) the correct and incorrect treatment 
of perforated pulinonaiy absce.ss witli total or subtotal pyopneumothorax. 

Cask 13. — I. H., male (Hospital No. 364,3(37), 11 months old, was admitted in 
April, 1934, witli a history of pneumonia of tlie right upper lobe of one week’s 
duration. He was under hospital observation for eleven days, during which time 
there were fever, cough, and roentgen evidence of a progressively destructive lesion of 
the right upper lobe. By the time the patient came to operation, a very extensive 
lesion involving most of the upper lobe, with multiple fluid levels, was seen in the 
x-ray film. The operative procedure consisted of the drainage of an encapsulated 
pyopneumothorax and the enlargement of the pulmonary opening. The enormous 
niultilocular pulmonary cavity, with its numerous broncliial fistulas, was converted 
essentially into a single cavity by the division of septa, and was packed. 

There was prompt subsidence of clinical evidence of suppuration, and the cavity 
was clean two weeks after operation. At that time, autotransplantation of fat into 
the cavity was performed in the hope that the difficult problem of lattice lung would 
bo obviated. The wound healed over the graft, the child has remained symptom 
free, and x-ray check-ups of the chest in the past four years have disclosed no ab- 
normalities. 

Case 14. — ^B. B., female (Ilosintal No. 415,912), 11 months old, was admitted in 
October, 1937, and was under observation for two weeks with the diagnosis of 
pneumonia followed by empyema. Aspiration of the chest revealed pus. The only 
reason for suspecting the existence of a pulmonary abscess was the presence of 
areas of rarefaction within the shadow of pneumonic infiltration. As proved by 
operation, the abscess would have been overlooked if, on the basis of the roent"'en 
findings, it had not been especially sought. The bilocular empyema, situated in 
• he axilla, was first laid open. Its anterior limits were then explored because the 
suspected pulmonary abscess was localized in the anterior axilla. A narrow purulent 
tract was followed and found to enter an empyema which led to the site of perfora- 
tion of a pulmonary abscess of substantial proportions. After the removal of -i 
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section of an additional rib, the pulmonary abscess as Avell as tlie empyema could 
be adequately unroofed. Both cavities were tlien packed. Conv.alesceneo was un- 
eventful, and there was early obliteration and healing of both cavities. The per- 
forated pulmonary abscess was undoubtedly the source of the empyema in this case. 
However, the communication between them consisted of a narrow tract wliich had 
to be sought. Its discovery and the resultant surgical management of tlie pulmonary 
abscess comprised a simple solution of a problem which might have proven dillicult 
if deferred to a subacute or chronic phase. Furthermore, tlie complications of a 
persistent, untreated pulmonary abscess were eliminated by' early adequate drainage. 

C.vSE 15. ^R. M., male (Hospital Ho. 3SC,733), 19 months old, was admitted in 
November, 1935. The first operation consisted of closed drainage of a large, tense 


p-j,- fi T vj Extensive pyopncunioUiorax encapsulated over upper lobe. 

tlple iluli lying partially within the lung and partially within 


Xotc lliul- 
ploiim. 



jivopneuniothonix at a time when the patient wad in a critical condition- i ' ^ 
was prompt improvement. Kiiormous .piantitics of air escaped for days through a 
underwater system, thus offering evidence of a perforated pulmonary a isecss o 
duhstantial projiortions. With the i!ub:iulciice of the hyperacute c mu.u nui • 
lions, eomjidcration was given to the fact that a largo perforated pulmonary Ic.-yn 
exi-sted an<l wa.s a.-soeiate.l with a tohal or subtotal pneumothorax. Acciudingiy , 
;t (leiiiiitive operation wad decided upon live Weokd after the primary on* , «il 
the olijcft of ehi-in}^' tlie larj^e pulmonary' ilelVct. The ledioii, e.vpo^ed by the 
ul* -ectioud uf two ribd, I'oii.iisted of :i typical lattice lunjjy pre.-'Cntirij' a iiumhcr of 
major hruntddal tUtuhid, The lun^ adjacent to the blown out ah.Hcc.-j wad adijcrcnt. 
it freed in part, ami wna sutured over a /at graft. There w:tJ .‘jonie leakage of 
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air from the operative site, ivith resultant postoperative pneumothorax. The latter 
cleared up slowly. The lung has remained expanded and free from pulmonary in- 
ftltration. 

Case 1G.— R. B., male (Hospital No. 399,494), first came under observation in 
1932 at the age of 5 years, and the nature of the problem best will be appreciated 
when attention is called to the fact that the child was not well untd the end of 
1937, after a long series of hospital admissions and operations. When admitted in 
1932, there was a history of pneumonia in 1930 followed by empyema and coinei- 



Fis:. 9. — I. H. Lateral vimv. Tije multiple pyopneumothoraces are confined to 
the anterior and axillary portion oC the thorax. The necessity of lateral iilnis for 
localization even of large encapsulated lesions is evident. 

dental expectoration of purulent material. The pleural infection was treated by re- 
peated aspiration and injection of air. This resulted in complete collapse of the lung 
and persistent pneumothorax. Since tliat time there were recurrent attacks of fever 
and cough. Sliortly after admission to Mount Sinai Hospital, o.xploratory thoracotomy 
"as performed. The lung was found collapsed and fixed against the mediastinum; 
tliero was a largo pulmonary excavation in the lower Jobe with the characteristic 
features of lattice lung, and purulent exudate was present over the adjacent pleura, 
ijoctioms of several ribs were excised for purposes of direct drainage of the pul- 
monary lesion. A number of thoracoplastic operations were performed upon sub-^u- 
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(liR-iit aclinissioiis, ui onior to obiitenife the large pleural dead space. They succeeded 
only partially, and the lattice lung persisted. Finally, in order to eradicate the 
lesion, removal of the lower lobe was performed. A bronchial fistula persisted, 
which was closed by means of a fat graft. The patient has remained well since 
tiuit time. 

Giowp T' . lofoiiitciL Multiple ^hscBsscs . — -As tili*eady 

indicated, tliese ea.ses, occurring ino.st often in ehildren, are apt to 
be fnlniinating and fatal in their course, and usuall}^ do not present 



Fiff. 10.— F. Widely separated perforated pulmonary lesions wiUi niulUple encapsu- 
lated pyopneumothoraces. The latter are more evident in the lateral than in 
posteroanterior film. 


problems for surgical management other than emergenc}' measures foi 
temporary palliation. The following are unusual instances in which 
operative treatment was indicated. 


Case 17.— L. B., female (Hospital No. 410,035), 23 years old, was admitted m 
April, 1930. The illness began sis weeks before, with fever, chill, and cliest pain, 
and the expectoration of bloody sputum. Subsequently the sputum becaino purulent. 
The diagnosis of bronehopneumoiiia followed by “pleurisy’' was made. She was 
in the hospital for ten days with high fever, dyspnea, cyanosis, .and rather purulent 
expectoration. Only after several exploratory aspirations "was purulent fluid eu* 
countered in the i)leura. At operation, a most extensive jimltilocular empyema was 
revealed. Separate collections of pus reached from the posterior aspect of tlio 
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apical portion of the lung down to the diaphragm. In addition, there was an in- 
frapulmonaiy empyema which could be evacuated only after detachment of the 
adherent lower lobe from the diaphragm. There were several underlying perforated 
pulmonary abscesses, which were split oxicii by crucial incisions. Pulmonary and 
pleural abscess cavities were piacked. Pever and some purulent expectoration con- 
tinued for six weeks after operation, apparently due to areas of necrosuppm’ative 
bronchopneumonia. The extensive wound progressed satisfactorily. A sinus persisted 
for many months, but finally healed. The patient has been entirely well and symp- 
tom-free. The bronchogram was normal except for the crowding together of several 
of tlie bronchi of the lower lobe. 

• Case 18. — M. H., female (Hospital iSTo. 318,206), 38 years old, was admitted in 
January, 1933, with a four weeks’ liistory of bilateral bronchopneumonia. The 
lesions appeared almost simultaneously in both lungs and were characterized by- 
chest pain, fever, cough, and purulent expectoration. The latter was progressive) 
but fever tended to subside. Shortly before admission, collapse phenomena super- 
vened. An x-ray film, taken directly after admission, revealed multiple bilateral 
pulmonary abscesses with perforation of one of them and consequent pyopneumo- 
thorax in the right axilla, and an empyema on the left side. The first operation was 
performed on the right side. A bilocular pyopneumothorax, derived from a per- 
forated lung abscess, was unroofed. One week later, the left-sided bilocular empyema 
was drained. This, too, was found to be derived from a perforated pulmonary- 
abscess. The postoperative course was satisfactory and was characterized by spon- 
taneous healing of all of the unperforated pulmonary cavities. The patient has 
remained well, and a recent roentgenogram (1938) is essentially- negative. 

SUJOtARY AND CONCLUSIONS 

Segmental aerobic abscess of the lung is a complication of iiecro- 
suppurative broiicliopiieumoiiia. Tlie latter term was eoinecl because 
the coexistence of suppuration and necrosis characterizes the disease. 
The pathology, and the clinical and roentgenographie features of 
necrosuppurative brouehopueinnonia are described. 

Acute aerobic abscess of tlie lung is no longer a rare lesion beeaii.se 
the incidence of necrosuppurative bronchopneumonia has great^v in- 
creased. The stage of transition between necrosuppurative broncho- 
pneumonia and aerobic pulmonary- abscess is not recognizable clinically-. 

Aerobic pulmonary- abscess is seen in two important forms: inter- 
stitial and segmental. The latter alone is the subject of the present 
communication. Of the two forms in which it occurs (the multiple 
hud the solitary-), the solitary- abscess is usually- the only- variety which 
is of surgical significcUice. 

Three classes of solitary- abscess are described-. (1) pulmonary- ab- 
scess as an incidental part of an extensive necrosuiipurative broncho- 
pneumonia; (-2) pulmonary- abscess as the predominating lesion within 
an extensive area of necrosuppurative bronchopneumonia; (3) ty-pical 
pulmonary- abscess surrounded by a more or less .sharply- limited and 
narrow zone of infiltrated lung. 

'I'here are pathologic features which are common to all three varieties- 
substantial size, monoloeularity, .superficial situation within a pulmo- 



754 


SUK6ERY 


nary lobe, overl 3 nng agglutinating pleural adhesions, more or less ex- 
tensive destruction o£ bronchi. 

The clinical manifestations of segmental pulmonary abscess are es- 
sentially indistinguishable from those of the antecedent necrosuppura- 
tive bronchopneumonia. The differentiation must be based on roent- 
genographic findings. Pulmonary abscess must be differentiated from 
other inilmonary diseases, also, espeeiallj^ tuberculosis and neoplasm. 

The indications for operative treatment, which have as 3 ^et not been 
completel 3 ' formulated, are discussed in detail. Correct operative ap.- 
proach is based upon accurate preoperative localization of the lesion. 
The operative method which is advocated is a single stage procedure. 
Details of the operation for jierforated and unperforated lesions are 
given. Postoperative treatment is described. 

The results of operation in the three varieties of aerobic abscess, as 
well as in perforated abscess, are indicated in the ease. reports. Opera- 
tion for pulmouar 3 ’’ abscess in Classes 1 and 2 has been unsatisfactory. 
Operation for abscess in Class 3 has been followed by cure in every 
instance. 
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INCIDENCE OF AIK-BOENE BACTERIA IN THE MAJOR 
SURGERY OP THE MULTNOMAH COUNTY HOSPITAL 

0. M. Nisbet, B.S., M.D., and James W. Brooke, M.S., M.D., 
Portland, Ore. 

(From the Department of Surgery, University of Oregon Medical School) 

T he presence of air-bome bacteria is at present considered in- 
escapable in any peopled roona. Nevertheless, a surgery cannot be 
viewed as an}’' ordinary room. The incidence of bacteria in the air of 
such a room is a matter of professional concern to the surgeons and of 
vital concern to the patient. Surgeons during the Listerian era of anti- 
septic surgery took elaborate precautions to minimize this source of 
sepsis. Although no phenol sprays are in use today, just as elaborate 
precautions are observed in decreasing the sepsis from other sources, the 
surgeons rightly considering air-borne contamination of relatively minor 
moment. Aseptic surgery has derived its lease on efficacy through rigid 
adherence to bacteriologic jorinciples. With the almost ritualistic refine- 
ments in surgical technique eliminating previous major sources of 
sepsis, the question of air-borne contaminants is promoted to a status 
of major importance. The contemporary surgical literature gives token 
of awakened interest in this subject.’’*'* For this reason an investiga- 
tion of the incidence of air-borne bacteria in the major surgery of tlie 
ilultnomah County Hospital was considered to be of interest. 

EXPERIMENTAL PROCEDURES 

Fresh human oxalated blood was used in the preparation ot l)luo(l 
agar plates. With each set of ten plates so prepared, two control plates 
were made and incubated concurrently. The plates were then retained 
in the refrigerator of the hlultnomah County Hospital surgery until an 
opportunity for exposure pi’esented itself. The plates were placed in 
designated spots and marked accoi’ding to their disposition, in accord- 
ance with a map of the major surgery (Fig. 1). Exposure was for a 
constant period of 30 minutes. At the expiration of this interval, the 
plates were covered, collected, and incubated at 37° C. A count of the 
colonies was made at 24, 48, 72, and 96 hours. After three sets of plates 
had been so incubated, however, it was found that incubation longer 
than 48 hours resulted in a spreading overgrowth of the colonies in a 
fashion making an accurate count impossible. As a result of tliis, only 
the llgures obtained at 48 hours wore considered significant. At no 
time during the period of incubation were tlie covers of the Petri plates 
lifted. When the designated period of incubation had been passed, the 

UvccIvcmI for imbllcullon, June 1, 193S. 
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covers of tlie plates were lifted and identification of the colonies at- 
tempted. Exact determination of the separate colonies was considered 
bej'ond the scope of this ])aper. Prom a naked-eye examination of the 
colonies, a fairly accurate identification of tJie streptococcus and staphy- 
lococcus colonies could be made. A suffieient number of small hemolytic 
staphylococcus colonies were checked mieroscopicall}' to insure reason- 
ably accurate differentiation from tlic streptococcus colonies. No at- 
tempt -was made beyond this. If a colony did not 2 Jresent tlie character- 
istics of tlie organisms named, it was classed with the unidentified group. 
TJiis latter would include, undoubtedly, such organisms as Proteus 
vulgaris, Escliirichia coli, Neisseria- catarrlialis. Bacillus subfile, and 
other common bacteria. 



Fig. 1. 


RESULTS 

The results obtained from this investigation are summarized in the iie- 
companyiug tables and charts. The contributing factors to an increase 
in the number of air-borne contaminants is well illustrated in Table I 
and shown graphically in Pig. 2. Under basal conditions at night witli 
the surgery unentered, there is a relatively low incidence of bacteria. In 
the day, even though the surgery was unentered during the actual e.x- 
posure time, the air had been sufficiently agitated to produce a sliglit 
rise in the count. When the plates were cxjiosed with the doors left open 
and people entering, there was a significant rise in tlie bacterial count. 
TJie source of tiiis increase may be exxilained by: (a) exogenous bacteria 
brought in from outside the surgery in the wake of the entrants, (b) 
endogenous bacteria wafted from tJicir previous resting places in the 
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breeze created by the movements of those entering, or (e) contaminants 
from the nasopharynx of the immasked entrants. This count is by no 
means as significant as tlie counts found on plates exposed during opera- 
tive procedures. A sharp rise in the number of bacteria is noted im- 
mediately upon putting the surgery to its proper use. This mounts 
steeply when one section of ten students is placed in the balconies. Fig. 3 



.sliow.s graphically the increase in the type of organism. It is to be noted 
that no hemolytic streptococci are found until operative procedures are 
imdertaken. At this time both the streptococci and the SfapJujJococcus 
'dims .show a marked increase. Table III shows the estimation of the 
number of bacteria falling on a sterile operating field in one hour as esti- 
nuiled by various workers. Mclcney^ e-stimated that a Petri plate covered 
I stiuavc inches and that tlie usual operating field covered an area of 
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Table I 

Number op Bacterial Colonies on Blood Ag.ui Piates Incubated at 37» C por 
IS Hours Ai^er a SO-Minute Exposure in Location! 

IN Fig. 1 


PIATE 

NUMBER 


1 

2 

3 

4 

5 
G 
7 
S 
9 

10 


7 

3 

4 

3 

5 
1 
a 

6 
5 

4 


conditions op exposure* 


B 

“ 6 “ 

9 

4 

6 

4 

5 
S 

11 

5 

S 


c 

D 

1 E 

10 

26 

164 

12 

23 

! 5S 

6 

23 

43 

7 

26 

47 

30 

27 

49 

3 

11 

38 

S 

13 

32 

12 

21 

30 

S 

12 

12 

52 


V '®'’ 1 closed and no mie enterins surgeo'. B— During day witli 

doois closed and no one entering surgery. C— During day witli doors open and people 

^teimg surgery, D— During course of day’s operations with balconies empty. 13 

During operation with one section of students in balconies. 


froiTi 4,000 to 7,000 square inches. Tliis included the area occupied by 
the sterile instrument trajq the actual operating field, and the rinse 
basins. It is from these figures that all estimations are made. 


T.VBLE n 

Average Bacterial Colony Per Pn.vTE Under Conditions op Exposure ,vnd 
Incubation Described in Table I 


BACTERLUi TYPE 

.vveuage number op colonies per plate* 

A 

B 

C 

n 

E 

Hemolytic streptococcus 

0.0 

0.0 

0.0 

4.2 

5.0 

Nonliemolytic streptococcus 

0.0 

0.5 

0.8 

5.2 

5.5 

Staphylococcus albus 

2.2 

3.4 

3.7 

9.2 

16.0 

Staphylococcus aureus 

1.1 

0.1 

1.1 

1.7 

3.5 

Fungi 

0,1 

0.7 

0.0 

0.25 

0.6 

Not identified 

0.1 

0.7 

0.3 

9.7 

18.3 

Overgrown plates 

0.0 

0.0 

2.0 

5.0 

3.0 

Total colonies (all) 

4.3 

0.6 

8.3 

19.0 

37.3 


•Tile identification under conditions B. C, and D was made after tlie plates liud 


been incubated for 96 hours. 


COMMENTS 

As previously stated in this work and as emphasized by Gardiiei, 
Meleney,= and Hart,’* when the improvement in surgical technique re- 
duces other sources of sepsis to a minimum, then by comparison air-borno 

Table III 


Number op Bacteria Falling ox Sterile OPER.mNG Field in One Hour as Esti- 
mated BY Various Workers 


AUTHORITY 

1 NUMBER op B.VCTERIA 

COMMENT 

Meleney 

1 35,000-60,000 


Davis 

19,000-35,000 

"Old-fashioned” surgery 

Hunt 

-14,000-78,000 

Our estimate 1 

21,000-38,000 1 

'Usual operation galleries 
empty 

Our estimate 1 

•12,000-74,000 1 

One .^eetion .students in 
galleries 
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contamination becomes a question of niajor concern to the surgeon. From 
this study it does not appear that air-borne contamination is at an ir- 
reducible minimum in the major surgery of the Multnomah Comity Hos- 
pital. No attempts are made herewith to proffer suggestions, its being 
held that this is rightly the province of the surgeons concerned. It is, 
nevertheless, an interesting topic for speculation. It is noted that when 
activity commences in the surgery and the doors are permitted to remain 
oj)en, the bacterial count rises. The assumption that this increase is due 


Average Bacterial Colony Count in MCH Surqery 
Blood Aqar Plates Lxposed Under Varying Conditions 



in part to the agitation of air currents by passage of the operating room 
assistants does not appear to be unwarranted. It is possible that some 
bacteria are carried into the surgery by tlie footgear, ileleney has sug- 
gested tliat a pair of shoes to be worn exclusively in tlie surgery lie pro- 
vided by tlie surgeon and his a.ssistants. 


iMueh variation in masking is noted among the surgeons operatin- at 
the irultnoinali County Hospital. Some mask only the mouth allowing 
the nose to project over the mask. Othei-s include both the nose and the 
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inout]i Some of those who approach closely to the operating table in the 
role of spectators (internes and residents) are entirely unmasked and 
nngowned. There is, it seems, in some instances, a possibility of inade- 
quacy of masking. The sharp increase in bacterial count occurring as 
soon as students are placed in the balconies is of interest. None of the 
students are gowned or masked and many of tliem are found in the 
balconies in street clothing, surely a possible source of added contamina- 
tion. 

Since tlie hemolytic streptococci and Staphylococcus albus show the 
greatest pi’oportio 2 iate increase after activity commences in the surgeiy, 
it appears very probable that the major source of contamination is the 
nasopharjmx. These two organisms are well known inhabitants of the 
nasopharynx and seem to dominate the bacterial picture as soon as peo- 
ple enter the surgeiy. 

j\Iauy methods for reduemg the number of bacteria in operating rooms 
have been suggested, among them being: (1) meticulous gowning and 
maskmg of all who enter the surgery and exclusion of all who manifest 
an upper respiratory infection (ileleney), (2) adequate masking with 
specially constructed maslis (Waters), (3) separating the balconies from 
the surgery by plate glass partitions (Jleleney), (4) irradiation of the 
air immediately surrounding the operative field (Hart), (5) sterilization 
of the air in the surgeiy by filtering through bactericidal solutions (Wal- 
bum and Eeymann), and (6) providing covers for all e.xposed sterile 
surfaces (Poster). 


SUmiARY 


1. The number of air-borne bacteria in the major surgery of Mult- 
nomah County Hospital is roughly proportional to the number of people 
present in the surgery and to the activity on the floor pioper of the 
surgery. 

2. The greatest proportionate rise in uicidence is manifested by the 
streptococci and the Staphylococcus albus. 

3. The organisms showing this rise are acknowledged to be common 
inhabitants of the nasopharynx. 

4. The estimated number of bacteria falling per hour on a sterile 
operating field compares unfavorably with similar figures obtained m 
other hospitals. 


.... • 1 . H.. n.. w T Spnrs liead of the bacteriolosj' ilcpaitincnt 

Of Se“u"St;'of <n°gon interest and suasest.ons. 
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OSTEOPSATHYROSIS 
AVith a Report op Three Cases* 

Karl jM. Lippert, 3f.D., Richjiond, A^a. 

(From the Department of Surgery, ATedical College of Virginia) 

TN 1833 Lobestein described a type of bone fragility be bad observed 
among a group of people wbo suffered multiple fractures and dis- 
locations as a result of slight trauma. He designated tins disease 
osteopsathyrosis. ” Since that time many others have described tlie 
same bone pathology under the following titles : osteomalacia congenita, 
rachitis foetalis annularis, malacia myeloplastiea, periosteal dysplasia, 
d 3 ^strophia periosteal, osteitis parenchymatosa chronica, micromelia an- 
nularis, osteoporosis congenita, fragilitas ossiuni, and osteogenesis im- 
perfecta. 

Although Lobestein drew attention to the abnormal skeletal portion 
of the body, later writers have pointed with greater force to the blue 
sclera and other variable characteristics associated with osteopsathyro- 
sis. These variable factors have been studied in their incidence to 
determine their value in the diagnosis of the disease. 

Osteopsathyrosis is described as occurring in three age groups. (1) 
The congenital group are born dead or die soon after birth and are 
found to have received numerous fractures during delivery. (2) The 
infantile group are apparently normal at birth, but in their first few 
years experience repeated fractures and dislocations, Vrolick, in 1849, 
designated this form as fetal rickets. (3) The juvenile group do not show 
the skeletal abnormality until late childhood or about the age of pu- 
berty. It is notable that this condition, like many other diseases, shows 
periods of remission and activity. 

The case histories of three patients diagnosed as having osteopsathyro- 
sis are presented. It is to be emphasized that these patients ai'e related, 
as the family tree indicates. 


CASE reports 

Case 1.— G. T., a white female, aged 6 years, was admitted to the Memorial Hos- 
pital on Jan. 17, 1930. The mother stated that when the child was tlirce weeks o d 
she received a, fracture of tlie left humerus when lifted from her bed. At sei on 
weeks, as she was being turned, she received a fracture of tlio left femur. Later, .t 
clavicle and both humeri were fractured on separate occasions. By the time she uas 
6 years old, ten additional fractures had occurred. With the exception of one frac 
turo of the left tibia, those later fractures were equally distributed between the too 
femurs. After each fracture, rapid uniou of the fragments took place with the 
formation of abundant callus. 

•This study was aided by a grant from the Valentine Researcii Fund. 

Received for publication. May 20 , 1938. 
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jt'/iysical Examination . — ^At the age of 6 years this girl was 40 ifiches tall. Tlie 
skin, hair, and nails were normal. The head was normal in size, shape, and propor- 
tion. Tlie eyes were equal in size and shape, and there was a slight azure hue to 
the sclera. The ears, nose, and mouth were essentiiilly normal. Tlie tongue, mucous 
membranes, and gums were normal; some dental caries was present. There was no 
lymphadenopathy. The chest and abdomen were essentially normal. The genitals 
were normal. Grossly, the extremities were normal except for some slight deformity 
at the sites of repeated fractures. 



Pig. 1 — rhotogiapli of patient (Cafse 1) ut age of 6 years. Note beginning distortion 
of tlie left thlgli from repeated fractures. 

Laboratory Data . — Urine normal. Test for Bein-e Jones protein, negative. K.B.C., 
0,400,000 ; W.B.l'., 9,000 ; hemoglobin, 92 per eent. Stool c.vaminatioiis negative for 
ova, par!wite.s, and fatty bodie.-i. Ba.sal iiietabolie rate plus S. Wassermaun negatii'e. 


ntOOP .VKAI.YSIS 


Si'IK.VI, FLUID .VN.VLVStS 
(.VLVDE SIitULT.VSEOUSLV WITH BLOOD) 

Ualcium 

11.5 

gj-- 

Uhosphorus 

4.5 

1.9 

Total protein 

i.l 


.‘^enim allmiuiu 

5.9 


Clubtilin 

1..S 

. .. 
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X-yay Examination:— A summary of the x-ray fimliags iu Case 1, extending over 
a period from tlie age of S weeks to 6 years, is as follows: 

There is no miliary granular appearance of the skull vault or Hat bones as is 
characteristic of hyperparathyroidism. There is a generalized "ground glass” 
density of inost of the long bones with slight thinning of the cortices and an irregular 
trabeculation at their distal ends. Tlic epiphyses at the knees are normal in appear- 
ance. The epiphyseal centers of the patellas are just beginning to show. 

Old healed fractures of the femurs arc present and more recent fractures sur- 
lounded by abundant callus are also seen. There is slight anterior and lateral bow- 
ing of the left femur. 

A flat plate of the genitourinary tract does not reveal evidence of calcium deposits 
in the legion of eitlier kidney. barium cneimi xlcmon.strated a normal colon with a 
competent ileocecal valve. 

This .seric.s of x-ray .studies doe.s not show the effects of scurvy, rickets, or syphilis. 


C ase 2. A. T,, a white female, aged 10 years, was admitted to the Memorial Hos- 
pital on July 4, 1020. She was brought to the Imspital unconscious, having a sub- 
trochanteric fracture of the right femur which resulted from an automobile accident. 
Her recovery from this accident was uneventful. In her past history there had been 
repeated fractures involving nearly all the bones of the body. X-rays revealed 
many healed fractures, most of which were in malposition. 

Fhynictti Examination . — The woman w.as obese, dwarfed, and appeared to bo much 
older than 19 years. Her head was normal in size and appearance. TIio eyo.s, cars, 
nose, and nioutli were not remarkable. The heart and lungs wore normal. The 
abdomen was pendulous, but no otiier abnormality was noted. Tliero was marked 
bowing of both thighs, especially at the hips, but no measurable inequality in length. 
There was an unusual body contour found to bo the result of the distortion of pro- 
portions accompanying a marked scoliosis and lordosis of the spine. Tlie thorax 
was elongated and narrowed and the pchds was shallow and flattened. 

Laboratory Hutu.— Urine normal. Test for Bence-Jones protein, negative. E.B.C., 
4,500,000; W.B.C., 8,000; AVassermann negative. 

X-ray Examination. — X-ray plate of the skull sliows botli tlie inner and outer 
tables as well as the diploe of both parietal bones to be thin. This is most prominent 
near tlie longitudinal suture. 

A plate of the pelvis and upper femurs shows a flattened and deformed pelvic 
girdle with coxa vara of both femurs. There is a recent fracture through the neck 
of the right femur .and several healed fractures involving tlie upper portion of 
both femurs. The cortex of the femur is thin and the medullary cavity wide. The 
bones all demonstrate an abnormal "ground glass” density. 

,Yo(e.— This patient was seen again at the age of 22 yeans, after a fall. X-r.ays at 
this time showed the fracture of three years before to he well healed and there were 
no later fractures. 

Case 3. — W. T., a wliite inalo, aged 42 years, was admitted to the ifemonal Hos- 
pital ou June 23, 1935* He liad received a fracture of the shaft of the right feimir 
when he * 'turned about ou his heel.” Inquiry into his past history revealed that this 
was the fourteenth fracture of the femur he had had, these injuries being distributed 
equally between the two sides. The iirst fracture of tlie femur occurred at the age 
of 4 years. There had been a lapse of twelve years between the thirteenth and 
fourteenth fractures, during which time he had led a normal active life as a telegraph 
operator. During his boyhood, he had received a fracture of the clavicle while play- 
ing football. 
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He was treated by appropriate fixation of the leg in a plaster cast but failed to 
develop callus at the site of the fracture. A sliding bone graft was placed over the 
fracture in the hope of promoting healing but this succeeded in bringing about only 
a fibrous union. 

Physical Examination . — The man. was poorly developed and dwarfed in appear- 
ance. The skin, hair, and nails were normal. The head was unusual in that the 
frontal bones were high and the mandible and maxilla were very prominent. The 
calvarium had the contour of an army fatigue hat, suggesting late closure of the 



I'is. 2 — Pliotnjjraph ot patient (Case 3) at age of 13 years. Note advanced distortion 
of tlte body rosulting from repeated fractures. 


tonlanels or thinning along the suture lines. The eyes, ears, and nose were es.sentiallv 
aoriiml. .Vll teetli were absent iind the gunns were atrophic. There was a marked 
lordosis of the vertebral column and the thorax was short and distorted in compensa- 
tion to the spinal contour. The clie.-t and abdominal organs were iipparentlv normal. 
The genitals were normal. Gros.sly, the upper extremities were normal;' whereas 
heginniiig with a tlattcned pelvi.s, the lower extremities were markedlv bowed and 
distorted. 


I.ahoratory Hutu.— Urine noniml. Te.-,t for Heuce-Jones protein, ne<mtivc. R. 
■1,-U0,000; W.B.C., Ii,0(i0. IVtissormann negative. Basal metabolic nilo plus 


.B.C., 
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\'roy JixamiHntion, Oii x-ray cxaniiiiatiou there is a destructive change involviag 
tile inner and outer tables and diploe of both parietal bones near the longitudinal 
suture. Tiiere is marked scoliosi.s and lordosis of tlie spine with corresponding de- 
formity of the chest. Tliere is marked deformity of the pelvis and coxa vara of both 
femurs with marked inward bowing of both tibia and libiila. At tlie ends of most 
of the lung bones there is an increased trabeculation associated with a thin cortex 
and a wide medullary cavity. All the bones of the body show an unusual “ground 
glass ’ ’ density. However, there are no definite miliary granular changes in tlie skull 
vault as seen in cases of hyperparathj’roidism. 



Fig. 3. — Photomicrograph of and°the^relat^^ between 

This demonstrates the ‘form the eorte.x of tlie fe"»{''- The 

^/jfoto“n"i'i??irra^h1™o;i^ tl.’V'sft^e'f se&'1l,'r'’i.igi. power photomicrographs shonn in 
Fi'grs. 4 anti 5. 

An x-ray of the genitourinary tract does not demonstrate any density in the 
region of the renal pelves. 


biochemistry 

Biochemical studies iiiYolving a large number of detcrmiiuition.s on 
Cases 1 and 3 j-evealed no remarkable departure from tlie normal. The 
average blood cbomistry values are given in Table I. 







. .-A 


Klh'. i . — High power photoniierograpli of section of bone from the femur ‘.•howlnir 
«ona contact between the tlbroblastlc stroma’ and tlio 

KIg. 5. — HIgli power plmtomlcrograph of solid portion of the cortov ^howtnf- 4 ^^ 
abnormal lamellar structure. snowing the 
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Table I 

Bi-OOD CllEJtlSTiiy STt'DIES 



N.I'.N. 1 

SUGAR 

CALOIUii: 

1 PHOSPHORUS 

Case I 
Case 3 

24 

31 

.85 

.95 

11.05 

10.5 

1 4.5 

4.5 


phosphotas: 


•Boilansky metliod with a value ot ti.i in the blood of a noni.al individual. 


as 

as 


Calciuin and pliospliorus retention studies while the patients were o: 
a normal diet were not significant. Only the average values for tli 
wliole period in each case are to be considered, since tliere must alway 



Fitr 6— Lateral view of tlie Iiead of Case 3. sliowin? thin diploe of the skull and 
failure of closure of anterior fontanel. 


be a carry-over from one slioi’t period to the next. As the length oi 
periods of observation is iuereased, greater aceuraej* of the results is 
obtainable. 

It was demonstrated that there is no difficulty in absorption of ealciimi 
and phosphorus from the enteric tract shico more than 50 per cent of 
the phosphorus e.xeretioii appeared in the urine. In comparing the 
values submitted in t)ie Tables II and III, one must re.sort to tables 
of the normal for the ago of the patient and not ciieek them against 
each other. 
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It is to be noted 
phosphate and cod 
added, the calcium 


tbat, Case 1 was M a <lic( to which calaioa 
and phosphonm retention was not inereased, bat 



wld?*1^heduna?y‘'c° the rlsht remur (Case 3). Tlie tJiln cortex amt 

wis mSdf shortly an^r\V>e^oc^ Tl.ia x-nt.v 

the bone Is not tlie result or disiJe atroifl.t- { ""‘’r"'?’ V‘“ '"‘'■elletitlon of 

seen in the more proximal jjortion of the femur.'^ number of Iiealcd fractures arc also 
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actually appears to have been decreased. This agrees somewhat with 
Bookman’s suggestion that calcium i-etention is subnormal in this disease. 

The values for blood calcium and phosphorus, as determined in two 
of the cases presented here, compare favorably with tliose submitted by 



Pig. 8. — Tibia !inj tlbiiUi fiom Case 3. .^liowlnK tbe thin cuitvx and wide niadullary 
aavlty with linear strlatlon ol the bone. Tile boiving Is compensatory to the dis- 
torted fcimir. 


firogovy and x\.uderscli in ti\e instance of the normal and are in no way 
related to the value.s they olitained in the eases of li.vperiiarathyroidi.sm. 

The conelusion to he drawn from these elieinieal .studies is that the 
pathology of osteopsathyrosis is not related to the general calcium and 
phosphorus luetaholism. 
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PATHOLOGY 

Observed at the time of operation, the femur of Case 3 was a yellow- 
ish-gray- color with a rough irregular surface, the whole appearing more 
like a bundle of line spicules than solid bone. The medullary cavity 
contained a pale yellow fatty material which melted on pressure. There 
was practically no bleeding from the cut surface of the bone. 

According to Wagoner, who studied the amputated leg of an oste- 
opsathyrotic, the fresh specimen Avas spongy in appearance, the peri- 
osteum ragged, the cortex thin and friable, and the marrow soft, 
edematous, and fatty. The histologic examination showed tliat tlie 



Pij-. 9._Pelvis .md upper femurs of Case 3, showing multiple 
both femurs. The thin cortex and wide ''>'^‘1“”“''^ cavdy are slmwn. bion tlie 
viewpoint the structure of the femurs and pelvic hones is very similai. the e ou 
glass density is striking. 


periosteum was slightly thickened but in general presented a noinial 
structural appearance. Its outer layer Avas densely fibrous and its inner 
portion someudiat more cellular and Avascular. The internal coats of a 
few small arteries Avere thickened. The osteogenic laj'er was incon- 
spicuous and appeared unproductive. The cortex did not form a con- 
tinuous ring but Avas broken into large and small segments, Avliieli 
sboAved marked distortion of the Haversian canals and eoneentrie 
lamellae. Many canals Avere extraordinarily large and appeared to be 
filled Avitb marrow substance. In contrast, other canals Avei’o small, nar- 
row, and apparently compi-essed, Tlie bulk of tlio sections was com- 
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posed of loosely arranged bony trabeculae wbicli snnulated spongj' bone 
and branched throughout the medullary cavity. These trabeculae inter- 
mingled with islands of compact bone. Between them were irregular 
marrow spaces occupied bj"^ a delicate stroma containing myxedematous 
substance in which were a few fat cells, a moderate number of round 
cells, and many small blood vessels. Closely aiiproximating the islands 
of compact bone were small groups of multinucleated osteoclasts. Eows 
of osteoblasts clothed the majority of osseous trabeculae. 

The microscopic picture of the bone removed from Case 3 agrees 
eloselj^ with that described by Wagoner. A portion of a section shows 
what appears to be normal bone surrounded bj' an osteogenic zone in 
which the osteoblasts show aetivit 3 ^ Adjacent to the spicule of nor- 
mal appearing bone the structure is that of a rather atrophic fibrous 
connective tissue. Nowhere is there evidence of the lamellar structure 
normally seen in cortical bone. 



Elff. 10. — Geneuloeic table. The darkened circles indicate members of the family with 
fragile bones. Xumbers 1. i, and 3 correspond with the cases reported. 


DISCUSSION 

Praetieallj", it is impossible to trace the transmission of bone fragilitj" 
as a genetic factor in the human familj". Deductions can be made only 
from evidence as it appears. When more exact knowledge of the influ- 
ence of endocrine secretion on bone structure is available, deductions 
will be more accurate. This must have been the thought of Voorhoeve 
when he described the etiology of osteop.sath}’rosis as “an inherited in- 
ferioritv’ of the mesencliyme. ” Terrv showed evidence of hereditt' in 
9.8 per cent; Oriffitli, in 26 per cent; and m.vself in 25 per cent of the 
eases studied. It lias .sometimes aiipeared that osteoiisathyrosis is trans- 
mitted as a sex-linked factor, llan.son and Griffith have .said that the 
factor for bone fi-agilit.v ma.v be readil.v tran.smitted from the fii-st to 
•he third generation through an unarfccted female. 'rran.smi.s.sion 
tlirougli two unaffected individuiils occurred in the family presented 
here, wliile otlier members of the siime generation were affecteil; but 
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contrary, to Hanson and Griffitli’s experieiice the unaffected members 
were the father and grandfatlier of the child, Case 1. (See family tree 
for indications, Fig. 10.) 

Conrad and Davenport stated tliat tlie factor wliich determines im- 
perfect brittle development of the bones in osteopsathyrosis is a simple 
dominant one. It is equally facile to show that, if tlie condition is due 
to a genetic factor, it may he heterogeneous or a recessive one. At this 
point it must be recalled that in approximately 75 per cent of the in- 
stances, the condition appears idiopathieally and that unequivocal eases 
have appeared in practically every race and nationality. Caucasians 
predominate but negro cases are not infrequent and a case is reported 
in a puie American Indian. Peeuliarlj'^, the condition seems to be self- 
limited in that after four generations it vanishes as suddenly as it came. 

It appears that other factors besides the gene for bone development 
must be responsible tor this disease. 

According to Bronson, in 1900, Eddows associated blue sclera with 
bone fragility. Since that time all too many cases have been diagnosed 
osteopsathyrosis by the observance of blue sclera in a patient with, a his- 
tory of one or more fractures. Griffith reviewed 67 cases without men- 
tion of blue sclera. In 50 cases of osteopsathyrosis reviewed by myself, 
blue sclera was found in 72 per cent of the patients. There is a notice- 
able azure blue color of the sclera of Case 1 in this paper. On the other 
hand, blue sclera may occur more frequently than has been recorded. 
Kuggeri cpioted Burrows, who described a family of 29 individuals in 
four generations, 14 of whom had definitely blue sclera, but only 7 had 
evidence of bone fragility. Kuggeri also quoted Drigthon, who found a 
family of 14 individuals in four generations, 9 of whom had blue sclera 
and of these only 5 had fragile bones. 

Numerous attempts have been made to explain the source of tlie blue 
sclera. Bronson cited Buchanan who in 1908 made a histologic study 
of eyes with blue sclera. He described the cornea as being three-fifths 
as thick as normal and the sclera one-third the usual tliiciviiess. He 
found a decrease in the total amount of fibrous tissue of the sclera but 
no change in the individual fibers. Later, Muir and Pattoi-son stated 
that in their opinion the blue sclera was of normal thiekne.ss, but titins 
lucenee was increased, allowing the dark choroid layer to be perceptible. 

The evidence available does not permit one to admit more than the 
fact that blue sclera is frequently observed in cases of osteopsathyrosis. 

There are also a number of physical abnormalities in addition to blue 
sclera which have been frequently described as part of this disease. 
Bi'onson, Teiay, Stewart, Wagoner, and others have pointed out tlie 
deafness which is seen in some of these jiatients. Statistic.s, however, 
sliow an incidence of onlj' S per cent. Tiie nature of this deafne.ss lias 
been poorly defined. Fraser stated that it is the re.sult of depo.sition of 
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calcium in the middle ear. It has also been suggested that in many 
instances there is pressure on the eighth nerve some^vhere in its course 
through the thickened irregidar temporal bone. 

Bronson called attention to the prominent frontal and occipital bones 
of the osteopsathyrotic slrall but definitely contrasted this deformity 
with the square, box-shaped skull of the rachitic. Thin fontanels fre- 
quently persist late in life and the suture lines are prominent. The 
heads of new bone osteopsathyrotics have been described as “bags of 
bones with eggshell thickness.” 

The exophthalmus present in some osteopsathyrotics has no sig- 
nificance other than secondarily to the contour of the skull. It is diffi- 
cult to establish poor dentition as part of tlie disease. Man}" osteopsath- 
yrotics have been said to have infantile genitals, but the cases I have 
seen showed no such abnormality. However, it is questionable whether 
or not it is possible for an osteopsathyrotic mother to deliver a living 
child if her pelvis is of the flattened shallow type. 

TREATMENT 

The treatment of fracture or dislocation occurring to an ostcopsath- 
yrotic is no different from that in a normal ])erson. In most instances 
healing occurs very rapidly with tlie formation of abundant callus. 
Poor reduction ami fixation of fractures are the causes of most of the 
distortion of tlie bones. So frequently have some of these patients had 
fractures and dislocations that they learn to treat their oum injuries by 
.simple splinting after restoration of the contour of the injured bone. 

The administration of calcium, phosphorus, cod liver oil, and various 
e.xtracts has not produced any effect on the structure or fragility of the 
osteopsathyrotic bone. Honder.sou injected thymus gland extract (Han- 
son) in two eases, but he was not able to demonstrate a change in bone 
structure. Hanson’s thymus extract is being used in the treatment of 
t’ase 1 at present. 

SUMMARY 

Osteoi)sathyrosis is a di.sease of tlie skeleton characterized by marked 
fragility. It apiiarcntly is inherited, although the manner of genetic 
transnii.ssion is not evident. 

The x-ray and iniero.scopie (lietures of the bones are relatively constant 
and unlike any other patiiologie entity. 

There is no bioehemieal evidence to show that the disease Is related to 
pathologic calcium or phosphorus absoi-ption and retention. 

Blue sclera frequently, tliough not constantly, appeam in osteop.satli- 
yrosis. 

Treatment ()f fraeture.s of osteop.sathyroties Is tlie .same as that for 
normal iudividual.s. Kaiiid healing with abundant callus is tlie rule. 
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T]ie administration of various drugs, vitamins, and extracts has not 
been demonstrated to aifect the growth or structure of the bone in tins 
disease. 

^ Three cases of osteopsathyrosis treated at the hledical College of Vir- 
ginia Hospitals are presented. 
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EUPTURE OP THE ESOPHAGUS IN A CHILD TWO YEARS 
OP AGE, WITH RECOVERY 

Clifford D. Beksox, il.D., axd Grover C. Pexberthy, M.D., Detroit, 

Mich. 

(From the Surgical Service of the Children’s Eospital of Michigan) 

R upture of the esophagus is usually a fatal accident, death result- 
ing in twenty-four to forty-eight hours from a fulminating medi- 
astinitis and pleuritis. The site oE rupture is practically always just 
above the diaphragm, and, from the published reports, the left lateral 
wall is more prone to this accident than the right. It has been empha- 
sized by jMeKcnzie^ that this is the weakest portion of the esophagus. 

According to Boerhaave,- Baron Wasscnau died from a spontaneous 
rupture of the esophagus in 1724. Spontaneous rupture has been found 
mainly in adults, but Menne and iloore^ in 1921 reported such an ac- 
cident in an infant of 5 months of age, following repeated vomiting. 
The rupture occurred 1 cm. above the cardia, and there was collapse of 
the left lung with some spilling of the esophageal contents into the left 
pleural cavity. IMany observers have strongly contended that spon- 
taneous rupture of the csojihagus occurred because of preceding inflam- 
matory changes in the wall of the esophagus. Williams and Boyd* 
(1926) concluded from their studies on dogs that this opinion was 
.Justified. Broseh"' concluded that spontaneous rupture of the esophagus 
would occur following vomiting (which act causes increased intiu- 
c.sophageal pre.s.sure), or, secondarily, from digestion of the esophag- 
eal wall by the gastric juice, causing ulceration. Jlurdoeh’’ reported a 
rupture of the esophagus duo to indii-ect violence; the patient was a child 
who had been run over by a motorcycle. .Vt post mortem, tlie ruptiu'e 
was found Tt inch above the diaphragm, with the left lung collapsed and 
a small amount of fluid present in the left pleural cavity. 

Rupture of the esophagus secondary to direct trauma, such as instru- 
mentation, has been a serious complication which is usually followed by 
fulminating mediastinitis and death. Rerforations, either small or of 
gradual onset, have beeix known to recover without surgical intervention. 
Ballin and Kallzstein' in 1922 reported a ])erforation of the esoplmgus, 
resulting in a rigiU-sided empyema. This was treated by drainage, with 
rib re.soctit)n. at»d ultimate recovery occurred. 

The following ca.se re)iort is that of a child admitted to the Childrcu's 
Hospital of Michigan hecau.se of diflieulty in swallowing: 

for imbUiaUon. 23, 103S. 


1 1 i 
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The administration of various drugs, vitamins, and extracts Jias not 
been demonstrated to affect the growth or structure of the bone in tliis 
disease. 

Three cases of osteopsathyrosis treated at tlm Medical College of Vir- 
ginia Hospitals are presented. 
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This finding of tension pneumothorax with fluid in the pleural cavity led us to 
suspect that the esophageal ulcer had perforated into the left pleural cavity. 
Fluoroscopic examination at 9:00 P.M. revealed that there was a total collapse of 
tlie left upper lobe and 50 per cent collapse of the left lower lobe, with marked 
displacement of the heart to the right. The child was placed in an oxygen tent wth 
no apparent improvement. Because of the increase in the severity of the tension, 
pneumothorax, and the inability to control it by aspiration, it was deemed advisable 
at 11:00 p.M. to institute a closed catheter type of drainage under water. This 
resulted in marked relief of the dyspnea and cyanosis. Unknowinglj', a student 



PIk. 2. — Small amount of barium given uml x-ray taken approximately 2 months after 
rupture of lower eml of esophagu.s. 

nurse gave tlie ehiUl milk to drink, and iinniediately tlie milk :n)peared in .the drain- 
nue tube which had been placed in the left pleural cavity. This definitely provisl 
llial there was a perforation of the e.sophugus into the left pleural e:ivltv. A Levine 
lube wa.s in.-a'rted into the .-tomaeh for feeding purpose.^, putting Ilie esopiiagu.s at 
rest, Fluoro.-eopie exaniiimtion and nn x-ray film .Vug. S, lO.'bl, showed the drainage 
tulje in tlie left pleural space, witli no indiealion of free air or fluid in the left 
pleural envily. The rectal temperature varied from 102° to lO-J'" for two davs fol- 
lowing the rupture of the e.soplmgu.s. Aug. 15, 19.15, x-ray examination revealed tlie 
lung almost eomptolely re expamled. The Uwiue tube wa.s u.-ed for feeding purpo-es 
until Aug. 20. 19;!5. when tlnids were given by mouth. The fluid wluVdi drained 
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c. B wliite imile, 2 years of age, entered the hospital on Aug 6 1935 ,Yith a 
n r W """ 'I’-e swallowing o'f a forei'g: hi- 

til tL^ cldld 'r that, previous to admission to the hospi- 

1 uptoms. Phj^ical examination revealed a well-nourished white male of 2 years 

STf f’ p""*' “"i 

foiitanek »■«„ oloM.l, ,,aplls >,»„ „„a ^a,,^ „ „ 

Z S '■1“'“'- ■>"' » '■«»”' 

TI,o,. ,va. no „5,.l,ty of tho h„ on on.n.in.iioa of tl.o cl»«. in 


Fiff. 1. — Tlie autliors’ conception of the location and type of rupture of tiie esophagus. 



casioual cotirise rale was heard over both bases. The heart borders were normal, 
and no murmurs were lieard. The abdomen was soft; liver and spleen were not 
palpable. A diagnosis of suspected foreign body in tlie esophagus was made. On 
Aug. 7f 1933^ the patient was esophagoscoped by Or. A. E. Kammond, who found 
no evidence of a foreigm body in the esophagus, but did see nii ulcer appro.vimafeK 
1 by' 1 cm. in the left interal wall, about 1 inch above the cardia. The tI(/or of the 
ulcer was necrotic and surrounded by a zone of hyperemia. After this examination, 
the child strained considerably and vomited. Appra.ximatoly four hours later, (here 
w’ere sigms of a left tension pneumothorax, w'hieh was a.Hpirat<*d, 400 c.r. of air and 
i20 c.c. of scrosanguineous tluid being removed, with marked relief of the dyspina. 



Recent Advances in Surgery 


Conducted by Alfred Blalock, IiI.D. 


PROC4RESS IN SURGERY OP THE AUTONO^MIC 
NERVOUS SYSTEM 

J.uiES G. AVhite, jM.D., Boston, ALvss. 

{From the Suryical Servicex of the Massachusetts General Hospital) 

'^HE intrusion of neurosurgery into the field of cardiovascular and 
other forms of visceral disease has been so dependent on eontem- 
l)oraiy investigations of the fundamental laboratory sciences that the 
compiler of a review of recent surgical progress must include much of 
the current work in neuroanatomy and physiology. For this reason, 
no apology is due for incorporating a large proportion of papers which 
at first glance might seem to be more suitable to a journal devoted to 
special laboratory investigation. Similar reviews of advances in surgery 
of the autonomic nervous system have appeared ann\ially in the N'ew 
England Journal of {\fcdicine since 1930;' the reader who is interested 
in a summary of the principal papers which have appeared in preceding 
years may refer to them. 

ANATOMY AND PHYSIOLOGY 

Recent work of far-reaching importance has given an insight into the 
way the involuntary nervous system adapts the body to emotional and 
physical changes. Inve.stigation of tlie activity of higher centers in tiie 
cercliral cortex has been carried out by the Department of Physiology at 
Yale and has been summarized by Fulton.- He jioints out that the 
activity of structures, such as the heart, blood vc.s.sels, gastrointestinal 
tract, and .secretory organs, are immediately subject to integrations oc- 
curring at the cortical level. As early as IftTG, Hughlings Jackson' 
had suspected that visceral functions mu.st liave extensive representation 
in the cerebral cortex, since the.se functions are almost invariably dis- 
turbed during ciiileiUie seizures emanating from this level. Little was 
done to verify .laekson's hypothesis until the last few years. The 
s.vstematic investigation of Fulton and his colleagues by stimulation and 
ahlalioii of cortical areas in the cat. dog, and monkey has demonsli'alcd 
lliat the i>rinciiial areas in which autonomic responses have been obtained 
on stimulation overlap those giving somatic reaction.s. If is clear Dial 
"w fro ntal lobe.s, and in iiartieular tho.se area.s known in the evto- 
f*>r puMiirillt'n, Z, 193 s. 
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tliTough tlic catUeter showed no growth on culture. Aug. 2(1, 1.935, (he tube was 
removed from the pleural cavity and the child was discharged from tlie liospital four 
days later. Check-up examination and fluoroscopic study Sept. 30, 1935, when a small 
quantity of barium suspended in milk was given, showed that there was no inter- 
ruption in the downward progress of the barium into the stomach. The lumen of the 
esophagus was reported small, but there was no abnormality in the contour of this 
structure at the site of the reported previous rupture.' May 21, 1937, or twenty-one 
months after the rupture, there were no s)Tnptonis referable to dhe esophagus or 
thoracic organs. Fluoroscopic examination after the administration of barium re- 
vealed no evidence of obstruction or stricture in the esophagus. 

McKenzie^ has emphasized that the weakest point in tlie esophagus is 
just above the diaphragm. This anatomic wealtness predisposes to rup- 
ture in this portion of the esophagus. The case herein reported had 
an ulcerative lesion present whicli made rupture ea.sj' following vom- 
iting and straining. Boj^d and William.s,^ a.s rpioled by Gott,'* urged 
curly surgical drainage of the plcnral cavity. Ool.t* (1.933) reported 
four cases of spontaneous rupture of the esophagus, one of which had a 
thoracotomy performed on the tenth day, and expired on the seventeenth 
daj’’ of ilhiess. 

We believe that rupture of the esophagus must be considered in all 
cases of sudden collapse following instrumentation of the csopliagus, indi- 
rect violence to the thorax or abdomen, or repeated vomiting. If this 
lesion is suspected, the esophagus should be put at rest by carefully in- 
serting a Levine tube for feeding purposes and early drainage of the 
pleural cavity instituted by the closed catheter method. Radical surgery 
by imnediate thoracotomy and svituve has been reported as futile. 


CONCLUSIONS 


1. A rupture of the esophagus in a child 2 years of age, with recovery, 
is reported. 

2. Preceding local disease of the esophagus predisposes to spontaneous 
rupture following vomiting. 

3. Patients in whom prostration, dyspnea, snhsternal pain, subcu- 
taneous emphysema of the neck occurs should suggest esophageal rup- 

tiu’e. 
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Recent Advances in Surgery 


Conducted by Alfred Blalock, M.D. 


PEOGRESS IN SURGERY OP THE AUTONOMIC 
NERVOUS SYSTEM 

James C. White, M.D., Boston, Mass. 

(From the Surgical Services of the Massachusetts General Eospital) 

'T’HE intrusion of neurosurgery into the field of cardiovascular and 
other forms of visceral disease has been so dependent on contem- 
porary investigations of the fundamental laboratoi'y sciences that the 
compiler of a review of recent surgical progress must include much of 
the current work in neuroanatomy and phj-siology. For this reason, 
no apology is due for incorporating a large proportion of papers which 
at first glance might seem to be more suitable to a journal devoted to 
special laboratory investigation. Similar reviews of advances in surgery 
of the autonomic nervous system have appeared annually in the New 
England Journal of Medicine since 1930 d the reader who is interested 
in a summary of the principal papers which have appeared in preceding 
years may refer to them. 

ANAT03IY AND PHYSIOLOGY 

Recent work of far-reaching importance has given an insight into the 
way tlie involuntary nervous system adapts the body to emotional and 
pliysical changes. Investigation of the activity of higher centers in the 
cerebral cortex has been carried out by the Department of Physiology at 
Yale and has heen summarized by Fulton.- He points out that the 
activity of structures, such as the heart, Wood vessels, gastrointestinal 
tract, and secretory organs, are immediately subject to integrations oc- 
curring at the cortical level. As early as 1876, ITughlings Jackson^ 
had suspected that visceral functions must have extensive representation 
in the cerebral cortex, since the.se functions are almost invariably dis- 
turbed during epileptic seizures emanating from tliis level. Little was 
done to verily Jackson’s hypothesis until the last few years. The 
xvstematic investigation of Fulton and his colleagues by stimulation and 
ablation ol cortical areas in the cat, dog, and monkey has demonstrated 
that the ])rineipal areas in which autonomic respon.ses have heen obtained 
on .stimulation overlap those giving .somatic reactions. It is dear that 
the fro ntal lobes, and in particular thase areas known in the eyto- 

il^coivoti for pubJIi'atlon, October ?», 193S. 
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aic iitectural maps as areas 4 and 6, are regioJis in wJiieli integrations 
occur simultaneously in botli the autonomic and somatic spheres. Thus, 
when a vigorous volitional movement occurs, the muscles involved may 
be supplied automatically with an increased amount of blood, tlie re- 
action occurring as a direct innervation from the cortex, rather than as a 
secondary response to heal aceimulation of metabolites. The studies 
of Hoff and Green"- ^ on curarized animals indicate that, when the pre- 
motor cortex is stimulated, the muscles aftected show an increased volume 
which can only be due to an increased flow of blood through them. The 
overlying- skin exhibits little change. When limb volume increases, that 
of a viseus like the kidney is diminished. Furthermore, during vigorous 
skeletal movement the cortex through its gut representation is capable 
of directly shifting the blood from the visceral to the muscular bed 
and inhibiting the activify of the gut. On the basis of these experiments, 
it is concluded that a meelianism exists b.v which the recinircments for 
increased blood supply in muscles brought into action by tiie motor 
corte.x may be anticipated. 

These newer disclosures concerning tlie relation of tlie cerebral cortex 
to the autonomic nervous system give an adecpiate pliysiologic basis for 
the long-recognized relationship between mental states and visceral 
processes. It is thus clear that the load which is placed upon the circula- 
tory system may be determined in large measure by tlie mental slate 
of the individual. In emphasizing this point, Fulton aptly states tliat 
“the heart and circulation may be worked just as liard, and just as 
much as a detriment to the body as a whole, from an arm chair — or per- 
haps I should say a swivel chair — as from a rower’s seat.” As Cannon" 
has pointed out, many disturbances of the thyroid, cardiovascular, and 
gastrointestinal functions undoubtedl.v have a similar basis. In resume, 
it seems highly probable that with more thorough analysis all autonomic 
functions will be found to be to a certain extent under cortical control. 

The work of many physiologists and clinicians, which has been sum- 
marized in previous reviews of progress in this field," has resulted in a 
corresponding advance in knowledge of the functions of the lo po- 
thalamus. As stated by Papez," not only areas 4 and 6 on the lateral 
surface of the cerebral hemispheres, hut also the medial cortex m the 
region of the gyrus cinguli and the hippoeamiial iorination have im- 
portant connections with the hypothalamus and the anterior thalamie 
nuclei. It is these related areas which probably- elaborate the timclions 
of central emotion and give rise to emotional cxiiression. Tins integra- 
tion meets the phj'sfologie recpiirements proposed by CannoiF and Baid 
in respect to the theory of corfieodicneepbalic processes. It i.s also in 
agreement with the observations of Dandy® tlmt the seat of con.sei(m.sne.s.s- 
is located somewhere near the niidline, between the liniit.s set by tin- 
corpus eallosinii and the basal struefures of (lie brain. 
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The evidence that the hypothalamus contains the central ganglia of the 
autonomic nervous system is well summarized in Eanson’s Harvey Lec- 
ture.''’ He shows that the hypothalamus exerts its important regula- 
tory functions through two channels. By way of the hypothalainico- 
hypophyseal tract it controls secretion of the antidiuretie hormone from 
tlie posterior lobe of the hj^jophysis and thereby the rate of elimination 
of water through the kidneys. The interruption of this tract results in 
atrophy of the pars nervosa and causes diabetes insipidus. Secondarily, 
through its connections with the rest of the brain and spinal cord, the 
hypothalamus regulates visceromotor activity. When released from 
cortical inhibition, as in Bard’s decorticate cats, or when stimulated 
electrically in Eanson ’s and in Beattie ’s" experiments, the hyperactivity 
of these centers causes dilation of the pupils, bristling of the hair, eleva- 
tion of the blood pressure, and on the somatic side rapid respiration, 
struggling, clawing, and biting ; in other words, the picture of emotional 
excitement. Conversely, damage to the hj'pothalamus produces emo- 
tional stolidity and somnolence. Working at least in part through the 
sympathetic nervous system, the hypothalamus serves also as a thermo- 
stat in the regulation of body temperature. After anterior lesions, eats 
tend to develop postoperative hyperthermia and are unable to protect 
themselves against rising external temperatures. After posterior lesions 
the animals run subnormal temperatures and are easily chilled. Pos- 
sibly through injury to the descending pathway from the anterior hypo- 
thalamus, these animals are also unable to protect themselves against 
overheating and become truly poikilothermous. 

Similar alterations in the temperature regulation of human bemgs 
have been observed in tumors which infiltrate the hypothalamus. Davi- 
son and Friedman'^ report a child wdth destruction of the hjpothalamic 
nuclei by an infiltrating neuroblastoma who sliowed extreme temperature 
fluctuations from 103° to 93°. Other cases cited by Davison and Fried- 
man have been described in recent years, and Peet and Kahn'® have ob- 
served extraordinary vasomotor changes in the extremities in patients 
with lesions in this area. Indeed, it is liighly probable tliat states of 
chronic vasoconstriction (Eaynaud’s disease) and hyperhidrosis ulti- 
mately will be connected witli abnormal liypothalamic function. 

A final point of interest in connection with stimulation of the hypo- 
tlialamus is tlie report of Magoun, Eanson, and Hetherington" that 
large amounts of adrenaline and sympathin are liberated in the blood 
stream under these circumstances. This is of direct clinical importance 
in relation to the residual ability of smootli muscle to contract after 
denervation. 

In a monograph entitled Autonomic Xcuro-Effcctor Systems Cannon 
and Rosenblueth'' take up the discovery of acetyl choline by Loewi and 
of sympathin by Cannon and his co-workers. The authors trace the 
development of this new field of neurophysiology and its implications. 
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aicii eetural maps as areas 4 and 6, are regions in which integrations 
occur simultaneously in both the autonomic and somatic spheres. Thus, 
when a vigorous volitional movement occurs, tlie muscles involved mny 
be supplied automatically with an increased amount of blood, tlie re- 
action occurring- as a direct innervation from tlie cortex, rather than as a 
secondary response to local accumulation of metabolites. The studies 
of Hoff and Green'- ^ on curarized animals indicate tliat, when tlie jire- 
motor cortex is stimulated, the muscles affected show an increased volume 
which can only be due to an increased flow of blood through them. The 
overlying skin e.xhibits little change. 'Wiieu limb volume increases, that 
of a viscus like the kidney is diminished. Piirthermore, during vigorous 
skeletal movement the eortex through its gut representation is capable 
of directly shifting the blood from the visceral to the muscular bed 
and inhibiting the activity of the gut. On the basis of these experiments, 
it is concluded that a mechanism exists by which the reciuirements for 
increased blood supply in muscles brought into action by the motor 
cortex may be anticipated. 

These newer disclosures concerning the relation of the cerebral cortex 
to the autonomic nervous system give an adetpiate physiologic basis for 
the long-recognized relationship between mental states and visceral 
processes. It is thus clear that the load which is placed u])on the circula- 
tory system may be determined in large measure by the mental slate 
of the individual. In emphasizing this point, Fulton aptly states that 
"the heart and circulation may be worked just as hard, and just as 
much as a detriment to the body as a whole, from an arm chair — or per- 
haps I should say a swivel chair — as from a rower's seat.” As Cannon''’ 
has pointed out, many disturbances of the thyroid, cardiovascular, and 
gastrointestinal functions undoubtedly have a similar basis. In resume, 
it seems highly probable that with more thorough analysis all autonomic 
functions will be found to be to a certain extent under cortical covitrol. 

The work of many physiologists and clinicians, which has been sum- 
marized in previous reviews of progress in this field,' has resulted in a 
corresponding advance in knowledge of the functions of the h.vpo- 
thalamus. As stated by Papez," not only areas 4 and 6 on the lateral 
surface of the cerebral hemispheres, but also the medial cortex in the 
region of the gyms cinguli and the hippocampal J’ormation have im- 
portant connections with the hypothalamus and the antciioi tli.ilamii 
nuclei. It is these related areas which probably elaborate the functions 
of central emotion and give rise to emotional expression. This integia- 
tion meets the physiologic rcciuirenients proposed by Cannon" and Bard 
in respect to the theory of corticodieueeplialie proee.sscs. It i.s also m 
agreement with the observations of Dandy’ that the scat of con.scioiisne.s.s 
is located somewhere near the niidliiic, between tlie limits .set by the 
corpus eallosnin and the basal sfrucfiires of the brain. 
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indubitable evidence of complete regional sjmipathectomy. The fact that 
smooth muscle of the arterial walls becomes some ten times more sensitive 
to circulating adrenaline and sympatliin after degeneration of its post- 
ganglionic fibers® and but three times more sensitive if only iire- 
ganglionic fibers are cut has been most clearly demonstrated by Aseroft.-' 
Previous, less carefully controlled experiments by Grant,-- and bj' 
White, Okelberiy, and AVhitelaw-^ have been in close agreement. 
White-^ had first pointed out that, inasmuch as the synapses between the 
pre- and postganglionic neurones occur in the inferior cervical and 
upper two or three thoracic ganglia hi the case of the hand and in the 
lowest lumbar and upper two sacral ganglia in the case of the foot, resec- 
tion of the second and third lumbar ganglia is a preganglionic sym- 
pathectomy; whereas, eervicothoracic ganglioneetomy causes degenera- 
tion of the entire postganglionic network to the arm. This concept that 
an excessive sensitization to chemical mediators in the circulating blood 
is responsible for the poor results of eervicothoracic sympathectomj'^ has 
been upheld by Cannon,'' Telford,-" Leaimionth,"" and Aseroft."' Aseroft 
bas gone one stage further and shown in monkeys that the results of a 
previously satisfactory lumbar ganglioneetomy can be vitiated if the 
sacral ganglia are subsequently resected. 

This peculiar reaction of the denervated vascular wall to adrenaline, 
sympatliin, and possiblj^ to other chemical substances in the circulatmg 
blood therefore must be taken into account. Normal vessels react 
slightly to adrenaline, but after any form of sympathectomy this effect 
liecomes exaggerated. This can be noted within twenty-four hours of 
denervation and reaches its maximum between the tenth and fourteentli 
days. The degree of sensitization then persists at about this level unless 
regeneration occurs. If this takes place, the heightened response sub- 
sides (Simeone"'). Fortunately sensitization is a clinical handicap only 
after postganglionic sympathectomy. If care is taken to interrupt the 
peripheral vasoconstrictor pathway only in its preganglionic component, 
a most satisfactory vasodilation results and is maintained. 

Standardized technical procedures are now available which fulfil these 
physiologic requirements : 

Lumhar Gcniglionectomy . — For the relief of vasospasm in uncom- 
plicated Rajmaud’s disease of the lower extremity, re.seetion of the 
second and third lumbar ganglia can be counted on to produce effective 
and lasting vasodilation. Since the fourth lumbar ganglion gives off a 
few postganglionic fibers to the sciatic nerve, it is best to leave it in place. 


taoso who Uo not undorstnnd tlie terms pre- .ind postffanKlionIc it tm.,- n., 
ft-ited that there are two sets of libers In the peripheral syinpathetlc nSh va? 

.per or presansllonic llber.s have their cells of origin in the lateral'^hSr^f g?av 
matter in the thoracic and upper two lumbar segments of tiie spinal cord Tireh- 
axoncs pas.s by way of tlie anterior nerve roots and white rami comi„iinilrA„t '“F 
n.tf j.aravertcbral .sympathetic chains, in which they run cranlailv or cau?pi?m® 
\ar) ing distances before forming synapses with oUier ganglion ^ce^U pin. ^ 
■alter lower or po.stganglionic axones arise, whieli pass to the brilhifl T* f'"' 
aacra plexu.scs in the gray rami communicanles. These lower avmne- "Inn '"mbo- 
•mxc.1 nerves to tlie perlplieral vascular tree. a.xones run in the 
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Of greatest practical concern to the surgeon is the finding that smooth 
muscle is rendered abnormallj^ sensitive to circulating adrenaline and 
S3nnpathin, a fact first observed by Jleltzer and Auer’** in 1904 and then 
nearlj’- forgotten until tlie recent revival of interest in chemical trans- 
mission of the nerve impulse. The experiments which estalilished this 
fundamental principle have been reviewed in Cannon s George E. Brown 
jMemorial Lecture'’ before the American Heart Association and in tlie 
recent review of ' Advances in Sjmipatheetom.v for Peripheral Vascular 
Disease ’ by Pejdoir and Titrud'® which recentl.v appeared in tin’s 
Journal, as well as in previous articles in tin’s series.'''’' Suffice it to 
point out here that the sensitization phenomenon is found in all smooth 
muscle which is under the control of adrenergic nerve imindscs, and that 
its effects have been measured on the denervated heart and nictitating 
membraire,'’' as well as on the peripheral vascular tree. JfcCloskey, 
Co Tui, jMulholland, and Wright,'® have found that its action ma.v become 
so intense as to produce necrosis of the skin wlien adrenaline is injected 
intraeutaneously in the lower forelimb of a dog after stellate ganglionee- 
tomjL The impossibilit.v of producing a chronic flaccid form of paraij'sis 
in smooth muscle is e.xplained in large part b.v tliis sensitization to 
chemical mediators which are liberated in the circulating blood when- 
ever the sjmipathetic ner\’ous sj’stem is called into activity'. Whether 
there is another gland of internal secretion (for example, the posterior 
lobe of the pituitary or the adrenal cortex) ^vhich supplies a chemical 
agent that might account in part for the restoration of tone in sym- 
pathectomized smooth muscle is not knoAVJi. Since Govaorts’®“ experi- 
ments, it is also established that the peripheral sympathetic ganglia, 
after their central connections have been cut, develop a rh.vthmic dis- 
charge of their own. Cannon'’ feels that restoration of tone after 
denervation must result in part from sin intrinsic property of smooth 
muscle itself, Iwcausc it is found in the completely sym])athectoiuized 
animal. 

OPERATIVE JIETIIODS 

A better understanding of the puzzling discrepancy in resuKs follow- 
ing sympathetic ganglioncctomy of the upper and lower extremities 
has resulted from the explanation of the peculiar behavior of smooth 
muscle after denervation. It has been pointed out in the preceding sec- 
tion that there is always a con.sidcrahle restoration of tone m any lorai ot 
denervated smooth muscle. This has been found to i<u.> in 
tlie level at which the central or peripheral jiathway i.s cut. V licrc- 
as lumhar ganglioncctom.i' has given comsistent relief of \ .i.sospasm in 
patients with liaynaiid's disease of the lower extremity, caiotiil to oa- 
up e.xaminations after rc.scction of the inferior cervical, tii’st aiid second 
thoracic ganj'Iia frc<iuently have .shown ji striking degree ot residual 
vasospasm on exposure to cold or excitement, even in patients with 
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tone which results from the preganglionic operation, another advantage 
is that the ocular fibers are not interrupted and thereby the patient is 
spared the disfiguring ptosis, pupillary constriction, and enophthalinos 
of a Horner ’s s 3 uidrome. 

In summarizing these important findings in the field of peripheral 
vascular disease, it seems fair to conclude that there is no occasion to 
question the general physiologic principle of the sensitization 
phenomenon which appears with the denervation of all smooth muscle. 
The increased sensitization which follows postganglionic denervation 
also has been fullj^ corroborated bj"- many different investigators. 
Whether the present surgical 'methods for accomplishing this type of 
sympathectomj'- are fully satisfactory, time alone can tell. 

EFFECTS OF SYMPATHECTOMY ON CIRCULATION 

Carotid Sinus Syndrome . — Hejmians and Brouha®^ have contributed 
a very complete review of the reflex control of circulation b.v the carotid 
sinus and the cardioaortic nerves. One important function of this 
mechanism is to assure an adequate flow of blood through the vital 
centers of the brain, which are so easily damaged bv' lack of oxv'gen. 
These investigators not only have found that vasopressor and depressor 
refle.xes originate from these plexuses in the vascular walls, but also thej" 
describe other aceessorj' vascular reflex centers in the splanchnic area. 
All of these give off impulses to the higher vasomotor centers when thej’ 
iire stimulated bj^ alterations in either the blood pressure or the chemical 
content of the circulating blood. 

A further clinical stud.v of the carotid sinus and other sensitive areas 
in the periphery -which may set up visceral reflexes has been contributed 
by Fer ris, Capps, and Weiss."^ The.se authors find that surgical denerva- 
tion of the carotid sinus does not alter visceral s.vmptoins in patients 
with vegetative neuroses, and that in the.se states manj" other parts of 
the bodj" maj' become conditioned as reflex centers so that their stimu- 
lation maj' produce a great variety of symptoms and signs. Such areas 
as the eyeball, pharynx, larynx, l)ronchus, pleura, esophagus, and arterio- 
venous aneurvsms have been cited as examples of sensoiy stations which 
under abnormal conditions can influence effei-ent portions of the 
autonomic nervous system in the .same manner as the lypersensitive 
carotid sinus. With the realization that other peripheral areas maj- send 
afferent stimuli to the central ganglia of the autonomic nervous .s.vstem. 

It becomes obvious that the carotid sinus alone cannot pla.v a nia.ior role 
"1 regulating the tonus of the autonomic nervous .system. IMcehanical 
•'itinnilation of an irritable sinus, however, can produce three well-reeo"-- 
uized .syndromes ; ( 1 ) ])eriods of bradycardia or asystole ; (2) transient 
falls in blood i)re.ssure: and (3) .syncopal attacks and epileptiform con- 
vulsions. 
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In patients with Buerger’s disease, where it is desirable to produce 
the maximum vasodilation in the upper leg as u-ell, Fontaine, Houot, 
and Dos Santos-** Jiave given clear-cut experimental evidence that the 
resection should be carried upwards to include the first lumbar ganglion. 
When this is done, the male patient should be warned that he will become 
sterile through loss of the power of ejaculation. 

Lumbar ganglionectomy is best carried out bj' the posterior extra- 
peritoneal approach. Excellent modifications of Boyle’s origijjal muscle- 
splitting incision have been worked out bj' a number of surgeons and arc 
described bj^ Pearl.=“ These permit exposure of the entire length of the 
lumbar chain from its first to fourth ganglia. Even if a bilateral resec- 
tion is to be undertaken, the consensus of recent ojunion has favored 
a two-stage extraperitoneal approach over the older transperitoneal 
incision because of its increased safety and the smoother convalescence. 

Thoracic SymiKithcctomij for Preganglionic Denervation of the Upper 
Extreniitg . — Two operative procedures recently have been advocated 
which have given most satisfactory results in the bands of their origina- 
tors. That of Smithwielti” consists of a posterior paravertebral apjjroach 
with resection of the medial portion of the third rib and corresponding 
part of the transverse process. The sympathetic trunk is divided caudal 
to its third thoracic ganglion and its cephalic end swung up and buried 
in the intercostal muscles. As a few more rostral vasomotor Jibors 
emerge over the second and third intercostal nerves, these also must be 
divided. The secret of success in this operation depends on a careful 
central dissection of these nerves down to the intervertebral foramina 
and on making sufficient traction so that they can be cut off central to 
their point of division into anterior and posterior roots. If this point 
is neglected, a few rami to the brachial plexus are usually left intact 
and some residual vasoconstriction and sweating from central imimlsos 
is almost certain to persist. 

The operation devised by Telford'-"’ and now widely used in England 
utilizes the cervical approach of Cask and Ros.s.'‘ Alter cutting across 
the anterior scalene muscle, the apical pleura is freed Irom the .siilas 
of the vertebrae as far down as the third rib. The rami eommunicanfc.s 
which connect the second and third thoracic ganglia to the coria'.sponding 
intercostal nerves are then divided and the sympathetic trunk cut 
below the third thoracic ganglion. The cvuoial step here is to siring the 
cephalic portion of the chain up as far as possible and to bury its end in 
one of the cervical muscles. Preganglionic fibers have an c.xtruordimii \ 
capacity for regeneration and the two divided ends of the chain nui.sl I)C 
widely separated. In his earliest cases Tclfortl ncglcctccl to carry out 
this step, with the result that Simmons and Sbeeiian''- observed a gradual 
return of sweating and vasoconstriction in three imticnts within si.v 
montlis. In addition to tfie diminisiicd degree of residual viusocoiistrictor 



RECENT ADVANCES IN SURGERY 


789 


iiig the process and encouraging repair.” In Group S sjnnpathectomj" 
is being found to be of increasing value. 

Lewis^® has always contended that Eaynaud’s disease is due to a 
primary fault in the smooth muscle of tlie digital arterioles with local 
susceptibility to cold. This is undoubtedly true in the cases of Group 2, 
where nutritional changes have developed local fibrosis and often actual 
cndarteritic changes in the digital arteries. Whether Lewis’s contention 
is correct that vasoconstrictor activity is not increased to an abnormal 
degree in cases under Group 1 remains to be proved. Ojiinion in this 
country has been that in the early uncomplicated stage of the disease 
sympathetic tone is abnormally high. Evidence in support of this 
lias been summarized by Adson.’’® 

The controversy between those who believe that poor results of sym- 
pathectomy in the upper extremity are due to incomplete denervation 
and those who feel that an unphysiologic operation (postganglionic 
denervation) is the principal factor has not been fully settled. Certainly 
other factors play a role, such as the tendency for the disease to be more 
severe in- the hand than in the foot, and the fact that vasoconstrictor tone 
is greater in the lower extremity (Doupe, Robertson, and Carmichael'"’). 

The results of preganglionic sympathectomy in Raynaud’s disease of 
the upper extremity, when properly performed, speak strongly in favor 
of the second of the two theories mentioned in the preceding paragraph. 
Perhaps the most convincing argument to bring out the importance 
of interrupting vasoconstrictor impulses in the upper preganglionic 
axone has been presented by De Takats.^’ He reports observations on 
four patients suffering from Raynaud’s disease, in Avhom preganglionic 
sympathectomy had been performed on one side and postganglionic on 
die other. The contrast between the two sides was striking. Out of four 
preganglionic sections, his results were excellent in tliree and only fair 
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Weiss, Capps, Fen-is, and Mimro“ have shown tjiat .iii tlie fii-st two 
conditions medication witli atropine and ephedriiie is sufficient to pre- 
vent vagal and vasodilator I'eflexes. Only the third variety of abnormal 
response may require surgical intervention. Freedberg and Sloan"’" 
have described four such eases, in two of which lasting freedom from 
t le convulsive seizures ivas secured by denervation of the irritable zone 
at the carotid bifurcation. In the other two the attacks could be stopped 
by iioyocainization of this area, but no operation was carried out. Robin- 
son s”' recent finding that the tendency to this form of syncope and 
convulsions can be relieved by benzedrine sulfate deserves a careful 
tiial and may save this group of eases from the need of surgical denerva- 
tion. 

Raynaud’s Disease . — In planning s 3 nnpatheetomy for patients ndth 
vasospasm the surgeon must never forget that the term Raynaud’s syn- 
drome includes a number of pathologic conditions. These were listed 
by Lewis and Pickering and have been discussed in detail by Lewis"® in 
his monograph on vascular disorders of the limbs : 

”1. Intermittent spasm of digital arteries, without complications. 

"2. Intermittent spasm of digital arteries, with local nutritional 
changes. 

“3. Intermittent spasm of digital arteries, with generalized sclero- 
derma. 

“4. Rajmaud’s phenomenon arising out of local injury, including the 
use of vibrating tools. 

"5. Bilateral gangrene of digits in the J’oung, and witli infection; this 
condition is regarded as probably the result of thrombotic closure of 
vessels. 

“6. Bilateral gangrene with haemoglobinuria from cold 

"7. Bilateral gangrene of digits in the elderly, in which closure is 
shown to be thrombotic, but preceded by disease of the small arteric.s. 

“8. Thrombo-aiigiitis obliterans associated with TtuymimVs phe- 
nomenon. 

“9. Cervical rib or crutch prcs.sure causing Raynaud's phenomenon 
or gangrene ... by thrombotic and embolic proce.sses.” 

Learmonth,"" in his excellent review of surgery of the .sympatlietir 
system, has stated tliat the possibility of treatment by .sympathectomy 
arises in any of these conditions except 6, 7, and 9. He lielieve.s that 
operation should be recommended in groups 1 and 2 if the attae « con- 
tinue lo bo troublesome after the patient has placed herself m the best 
Ijossible environmental conditions. In group 3 operation may be ofji.ief . 
but with less assurance of relief, for the vessuis are too confined )>y nen 
fibrous tissue. In group 4 ebango of oeeiipiitioii is imperative, and 
operation should not bo ofi'ered or undertaken until tiiis has been ar- 
ranged foi-. Group 5 should be ofi’ered opevntioii, with a vieiv to limit- 



RECENT ADVANCES IN SURGERY 


791 


About 40 per cent of patients remain comfortable and are able to 
return to full work. 

About 25 per cent have relief of pain and their circulation is much 
improved, but insufficiently to permit a return to work. 

About 25 per cent show no appreciable improvement. 

About 10 per cent require amputation. 


In addition, De Takats" and Telford^- have reported follow-up ob- 
servations in 32 patients. In Telford’s 22 eases, all of which have been 
followed from three to six years, 16 remain well and the disease has 
made no further progress. The other 6 display some degiee of deteiioia 
tion and further evidences of the disease. Two have recurrent attacks 
of phlebitis and 4 have required some form of amputation. Prom these 
Telford concludes that the benefit from operation is due entirely to dila- 
tion of the collateral bed. In De Takats’ opinion claudication will not 
improve following sympathectomy unless subsequent vascular exercises 
are capable of enlarging a very limited vascular bed. Also, the operation 
cannot be expected to ameliorate the intractable rest pain w iic aecom 
panies a fixed vascular lied. Here the most useful surgical pioee me 
is the crushing of the sensory nerves to the foot, as originally described 
by Sinithwiek and White.*^ 

No outstanding recent advances have been reported in conneetioir 
with sympathectomy for various other conditions. The impro\einen 
of circulation in the cold, blue, partially paralyzed legs v ric may 
result from poliomyelitis is of considerable value in carefully selected 
cases (De Takats«). Scleroderma, when it is limited to the extremities 
with accompanying vasospasm, may show limited improvement.- ■ 1 He 

recent method of combining parathyroidectomy with sympathectomy is 
outside the scope of this review. In the treatment of t le mtiac a e 
forms of hyperhydrosis where the exce.ssive sweating is limited to the 
palms and soles, sympathetic denervation of the sweat glands coiitmues 
to lie the only effective treatment. Excellent charts of the regioim over 
which the sweat glands are paralyzed have been pnblished by Roth. 
Finally, in the treatment of the rheumatoid form of arthritis, which 
was widelv advocated a few years ago, more careful investigation ot the 
effects of sympathectomy has shown that improvement can be expected 
in only a very limited group ot eases (Learmonth ). 

//ypertemhoa.— Arterial hypertension is a clinical sign, not a disease. 
While its causes are varied, experience demonstrates that the patients in 
whom the cause is known and can be dealt with surgically are extremely 
rare. One of the most intere.sting varieties is caused liy tumors of the 
adrenal medulla which secrete large quantities of adrenaline and there- 
by produce paroxysmal at lacks of hypertension. Accounts of these in 
the literature are not new, but Beer, King, and PrinzmetaF'’ have been 
able to demonstrate the exee.ssive amount of adrenaline in the cirenlat- 
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m one m wlioiu residual sweating indicated that denervation had not 
been complete. The comparatively poor results of the older cervico- 
thoraeic operation are so well brought out in the table of De Takats’ 
operative results that it is here reproduced as Table I. 

Smifhwick, who has probably had the largest operative experience in 
tiiis field, is at present reinvestigating a series of 70 eases, some of which 
have been followed for three years. These are being studied by testing 
the absence of anj* rise in temperature after novocain injection of the 
ulnar nerve, paralj'sis of the sweat glands, and freedom from sudden 
alterations in the psyehogalvanie responses and in blood flow tlirough the 
fingers measured with the photoelectric cell. With a very few exceptions, 
mostly in the earliest cases where the second and tJiird intereostuls 
were not divided within the intervertebral foramina and where sym- 
pathetic denervation was incomplete from the start, the early e.xeellent, 
results have been maintained. 

Other authorities who have commented on the importance of limiting 
resection to the preganglionic sjunpathetie fibers, in order to avoid tlie 
extreme sensitization of the denervated vascular wall to adrenaline and 
sympathiu, include Telford^^ and Learmonth.=“ Up tp date, however, tlic 
follow-np statistics of the new methods which have been advocated to 
carry out a preganglionic denervation of the upper extremity liavo 
been too meager to evaluate their ultimate effectiveness. 

Thronihoangiitis Obliterans. — ^Learmonth,-“ in reviewing a series of 
cases with this disease, has classified them in certain groups : 

“1. An early group, usually (and wrongly) labelled Raynaud's dis- 
ease in the male. 

"2. A group in which the disease is very slowly progressive, so slowly 
that it may appear to reach a certain stage, after which it does not 
progress. Thus eases are not rare in which claudication has been (ho 
only symptom for many (e.g., fifteen) years. 

“3. A group in which the progress is episodic, tlic episodes corre- 
sponding to waves of thrombosis. 

“i. A group in which the disease progresses rapidly to massive 
gangrene. ’ ’ 

It is in Groups 1 and 2 tliat sympathectomy is indicated m 
ence of a suitable vasodilator response to iicating or novocain bloc.. 
The operation “may obviate or at worst delay amputation; or it m.i.\ 
allow a below-Imee rather than an above-knee aminitatioii.” Both J>ear- 
month-« and Telford*- have come to the eoncln.sioii that ‘ when tlic 
disease affects the lower extremitie.s it is unwise to consider tliejiro J- 
Icm as unilateral, the .so-called .sound leg often being ‘soimd only 
beeause'it lias been spared by the earlier ajijiearaiiee of claudication 
in the othei-. “ TJiereforc. oiieratimi .slioiihl nsiialiy be iiilatcral. 

Gask and Ko-s-s,’* in the .second edition of their textbook, .state tliat 
after sympathetie gaugliotiectoiny; 
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While experimental evidence has offered little hope of surgical success 
in the attempt to reduce essential hypertension, operative results in 
human beings have been distinctly more encouraging. The unsatis- 
factory results of medical treatment and the high mortality of the disease 
make any surgical attempt at relief justifiable, provide it can s 
low risk. Experimental animals cannot be submitted to tie cor ica 
emotional drive (see above) to which the pressor centers in die human 
hypothalamus are exposed, and it is well known that patients wi i 
essential hypertension exhibit an abnormal pressor response to sue 
stimuli as emotional excitement or sudden exposure to co . en a 
Adson== have shoivn that these rises in blood pressure may be great y 
reduced in patients after sympathectomy. These authors repor a 
series of 85 patients treated by splanchnic and lumbar sjmipathectomy 
at the Mayo Clinic. Fifty-five per cent responded by a good fall m b oo ^ 
pressure (an excellent reduction to practically noimal va lies m p ' 
cent), while about 70 per cent showed favorable subjective and clinical 
improvement. There were no operative deaths in the entne senes. ^ 
operation itself does not disable, although aiihydiosis o e owei e.’ 
tremities and loss of ejaculation and probably of fertility m the male 
result. In the favorable cases the heart may decrease m size, mveit 
T-waves in the electrocardiogram may become upright, retinitis and 
spasm of the retinal arteries may diminish or disappear albimiinuria 
may decrease and renal function improve. But even after tb® “o 
careful possible selection of cases, blood pressure was not mateiia j 

reduced in 45 per cent. , i i 

Preyberg and Peet=^ have discussed the effects of ^ 

iiicectomy in patients with essential hypertension. f 

observed that changes in the kidneys are associated with 
blood pressure. In those patients who had a significant mai^^^ 
fall, urinary abnormalities decreased or disappeared. Then o " 

indicate that in primary hypertension renal efficiency is "ot 
on the higher blood pressure, as has been commonly thou ht smee 
Traube, in 1856, first postulated the Compensatory Theory ^he c«use 
of the elevated blood pres.sure. The authors be leve that tl e impai - 
incut of renal function is caused by vascular constriction and that if the 
constriction is relieved by splaiichnicectomy the activiU of the kidnejs 
is improved. 

Pa-e and Heuer^^ have studied the cardiovascular and renal changes 
in 9 ' patients after thoracic splanchiiieectoiny and interruption of the 
thoracic svmpathotic chain. Three of tliese suffered from the malignant 
form of tile disease and cannot fairly be included. In the others they 
were unable to detect any improvement in cardiac or renal efficiency. 
The reduction in arterial pressure was marked, but witliin six months 
it had returned to the preoperative level in all patients. In the 6 
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plabina through tJie deuervated arteries of a rabbit’s ear. Tliis caused 
eonstrictiQii of the sensitized vessels. Tlie pressor effect disap])eared 
a er reinoval of the tumor and was not present on perfusion witii 
normal plasma. Another variety of hypertension due to an abnormality 
ot the endocrine glands is seen in the basopliile adenomas of the pitui- 
tary. No satisfactory surgical solution has been advanced for this condi- 
tion. The same applies to hj'pertension in cardiovascular and renal 
disease, with the rare exception of nephrectomy when a single kidney 
is diseased. 


The tieatment of essential hypertension by various 0]ierativc proce- 
dures represents tlie newest e.xeursion of surgery in therap}-. This 
subject is at present in a state of evolution and it is highly important 
to follow the work of botli the experimenter and the clinician. Very 
little encouragement has been given the surgeon from tlie laboratory. 
It is known that blood volume and viscosity, as well as cardiac oufinit, 
are normal in this disease. Tiie resistance to llow of blood through tlie 
arterioles is increased, but the question remains whether the reason 
for this is due to increased vasoconstrictor tone or to an abnormal 
pressor substance circulating in the blood. Page^' reports that as yet 
there is no direct evidence of any pressor substance in the blood, urine, 
or spinal fluid. Nonetheless, it has been proved conclusively that hyjier- 
lension in the Goldblatt dog with partial compression of the renal 
arteries is not neurogenic. Freeman and Page^* have been unable to 
produce any fall of blood pressure in these animals after comjilcte 
S3'mpathectomy and cardiac denervation. Furthermore, h.vpcrtcnsion 
has been produced bj^ Glenn, Child, and neuer,^“ as well as ly Blalock 
and Levy““ through constriction of the artery of a single transplanted 
kidney devoid of a nerve suppl.v. The onlj- procedure which has been 
found to reduce this tj^pe of hypertension is bilateral adrenalectomy.” 


This effect is not due to lack of mcdulliadrenal secretion, but to the 
cortex, and fits in with the hypotliesis of Page^‘ that cortical secretion 
is concerned with the maintenance of the vascular system in a state of 
reactivity. When this secretion is lacking, it is possible that the ve.sscls 
can no longer respond to chemical pressor stimuli. Although no ah- 
normal pressor substances have been demonstrated in the blood of these 
animals, physiologic evidence points indubitably to their {U'c.scnce. II 
the mechanism of essential h^qjertension is duo to a fault ni the lilood 
supply of tlie kidney, it is passible that lliis may he imin-oved by syin- 
pathectom3^ 

A true neurogenic form of hypertension ha.s iieen jirodueed in dog.s h> 
Heymans and Bonekaert^’ by re.sccfing the carotid sinus and carilio- 
aortic depressor nerves. In such an animal normal blood prt‘.s.siirc <'an he 
restored by total sympathectomy, but no Ja.sting rcdticlion results tram 
resecting the splnnchnie nerves and the Jiimhar sympathetic ebain.s. 
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resection of the lumbar chains, as advocated by Judd and Adson, has 
been found to be still more effective. The operation of Eankin and 
Learmonth, whicli consists of tlie removal of the inferior mesenteric and 
superior hypogastric plexuses, has failed to give satisfactory results in 
the more advanced cases of Hirsehsprimg’s disease. None of these opera- 
tions are effective in relieving sjmiptoms when the ascending and right 
half of the transverse colon are involved, nor in the atonic dilatation 
which accompanies the acquired form of the disease. For these condi- 
tions Adson has been resecting the splanchnic nerves together Avith the 
first and second lumbar ganglia bilaterally through posterior incisions 
carried out in tAAm stages. This operation, AA'hich interrupts the sym- 
pathetic inhibitor fibers to the small intestine and ileocecal vaNe as Avell 
as the supply to the colon, promises to give far more effective results 
and should be given a Avide trial. It must be remembered, hoAvever, that 
it AA’ill produce sterility in the male through a loss of the poAA^er of 
ejaculation. The same objection applies to operations AAliieh interfere 
Avith the nerves descending along the aorta and the superior hypogastric 
plexus. 

syjMpathectojiy for visceral pain 

Learmonth-® has summarized current anatomic knoAvledge of the 
viscerosensory nerves as folloAvs: “Pain fibers from the viscera have 
the same morpliologieal arrangement as somatic afferent fibers; that is, 
they are the axons of cells in the posterior root ganglia. Some of these 
fibers utilize sympathetic patliAvays to reach the spinal cord. They leave 
a viscus b}’- its indiAudual nerv-e-strands, usually traverse peripheral 
sympathetic ganglia, and the majority reach the paravertebral sym- 
pathetic chains by way of the pelvic splanchnic nerves (pelvic viscera), 
thoracic splanclmic nerves (abdominal viscera), and cervical splanchnic 
nerves (thoracic viscera). After entering the paraA'ertebral chains thej' 
may run craniall}' (or caudally) for varying distances; finally they 
traverse Avhite rami communicantes, and thence pass by Avay of the 
posterior root ganglia and the posterior nerve-roots to the spinal cord. . . . 
Although the mechanism of production of visceral pain cannot be re- 
garded as finally settled, the majority of observers are agreed that it 
arises as the result of tension in the viscus, Avhether this is the result 
of distension, of inability to CA’acuatc its contents, or of ineo-ordinated 
muscular contraction. ’ ’ 

While distention seems to be the principal cause of pain in colic of the 
holloAv viscera, another mechanism must account for arterial pain 
iMeore and fJreenherg'’' have studied the mechanism of pain in coronarv 
occlusion. Having prcvioiusly found that lactic acid causes strikin'' 
pain responses when injected into a coronary artery, they determined 
the acidity of the blood obtained from the veins of the function in" heart 
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patients with the more benign form of the disease, the reduction of 
lieadaches, fatigability, nervousness, and irritability was striking, al- 
though in 3 improvement lasted less than a year; in the 3 with iimlio'- 
nant hypertension it was but transient. The therapeutic results in tliL 
small but representative group of patients are certainly not eucoura- 
ing. 

The results of the same operation in the hands of Peet at Ann Arbor 
and Siiiithwiek®® at tlie Massachusetts General Hospital have been veiy 
similar to those after the siibdiaphragmatie resection of the splaneluiic 
nerves and upper lumbar ganglia at the Jlayo Clinic. But in spite of 
these more favorable reports, it has not yet been established that tlie 
expected duration of life in hypertensive patients can be prolonged, even 
if the blood pressure is reduced. More accurate methods for selecting 
cases favorable for sympathectomy and longer observation of patients 
who have been subjected to this procedure are the two most important 
points required to place the surgical treatment of essential hypertension 
on a sound basis. 

VISCEROltOTOK CONTROL OF AUTONOMIC NERVOUS SYSTEM 

Megacolon . — The term Hirschsprung's disease signifies a congenital 
dilatation of the colon of neurogenic origin and serves to distinguisli 
this condition from the acquired form which is caused by chronic ob- 
struction or by faulty habits of defecation. Experience with improve- 
ments in the technique of denervation suggests that neurosurgical 
methods may entirely supplant the old and dangerous procedure of 
colectomy in cases where there is no mechanical obstruction. The act 
of defecation is accomplished by parasjTupathetic nerve impulses whicli 
arise from the sacral segments of the spinal cord as stretch rellcxes. 
They increase the tone of the detrusor muscle and relax the internal 
sphincter. In opposition to the sacral autonomic fibers, the sympathetic 
outflow from the lowest thoracic and upper lumbar segments of the 
spinal cord causes inhibition of detrusor activity and a tightening of the 
involuntarv sphincters. In a recent monograph Passlcr'”'- has a.sseinblcd 
information concerning the origin and treatment of megacolon from 
many angles. 

Adsou=« reviews the various forms of sympathectomy which have been 
advocated. He argues that surgical intervention should depend on an 
evaluation of the degree of tlie disease and emphasizes the importance 
of selecting a method of denervation that will include sullieient .sym- 
pathetic inhibitor fibers to re-establish a balance of the iieuromu.seul<ii 
mechanism. In the milder group of ca.so.s, where the disease is limited to 
the lower portion of the deseeiidliig colon, lelt lumbar ganglioncclomy 
(the operation of U^ide and Boyle) alone is usually sullieient. Bilateral 

•This luonojjniph Iia-s btten hli;hly rcx*omiiic*mIc<J in Ihc rcvi»;\Vd u( iUiw hooUj, 
but it has been Impossible to obtain a copy from any IJbraiy to Uattv 
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cases treated in this way. This operation will effect a cure of rebellions 
cases of idiopathic dysmenorrhea which have been refractory to all other 
forms of therapj^ Cotte feels that in certain eases reported in the litera- 
tui’e failure has been due either to incomplete resection or to the fact 
that the patients were poorly selected for operation. The operation will 
not relieve ovarian pain, which travels in the plexuses along the ovarian 
vessels. There have been no abdominal complications or difficulty with 
the sphincters. More than 50 patients have had consecutive pregnancies 
without accideirt. 

CONCLUSIONS 

During the course of the eight years in which these reviews of ad- 
vances in sympathetic neurosurgery have been written, there has been 
a noticeable restriction of its applications. Its use in epilepsy, for which 
the first sympathectomy was done, has long since been discarded. So 
has the attempt to reduce spasticity, undertaken bj’^ Hunter and Koyle, as 
a by-product of which the modern operations for Rajuraud’s disease 
and megacolon have developed. Sympathectomy has been found to be 
of little or no value in various conditions for which it has been en- 
thusiastically advocated, such as bronchial asthma, retinitis pigmentosa, 
atypical forms of facial neuralgia, and in the relief of joint symptoms 
in rheumatoid arthritis. 

On the other hand, a great deal has been learned in the last few years 
about the integration and control of the involuntary nervous system 
by the higher centers in the cortex and hypothalamus, and also through 
such peripheral sensitive areas as the carotid sinus. Likewise Imowl- 
edge of the anatomic arrangement of the visceral plexuses has become 
much more exact and has explained the cause of failure in the older 
operations for angma pectoris and megacolon. A more complete under- 
standing of the physiologic behavior of denervated smooth muscle is 
leading to better handling of the problems connected with peripheral 
vascular disease. Interest is now focused on the surgical treatment of 
essential hj^rertension, wlrere the value of S3mrpathectomj' must still 
be regarded as sub judice. With the exception of this condition, clinical 
experience has now led to a fairl.v exact appreciation of what sjun- 
pathetie neurosurgery has to offer towards the correction of abnormal 
visceral function and the relief of visceral pain. 
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a vaiying intervals after ligation of botii coronary arteries. Tlie 
coronary venous blood showed a marked lowering of pH and the lactic 
acid content was greatly increased. In three animals the pH fell below 
6.6 and in one it reached 6.4. Definite pain responses can be elicited by 
mtra-arterial injections as weakly acid as pH 6.3, and it is certain that 
there would be a greater concentration of acid metabolites in the capil- 
laries and tissue spaces of the laboring muscle in actual coronary infarc- 
tion than could have been detected in the blood of the coronary sinus 
during the brief period of these experiments. This is clear-cut evidence 
that the pain of coronary disease is due to an irritation of the sensory 
nerve endings in the heart by acid metabolites, just as is the ease with 
skeletal muscle during periods of intermittent claudication. 

Interesting observations have been made by Leriche°° on pain pro- 
duced by direct stimulation of the central end of the splanchnic nerve 
in two patients undergoing splanclmicectomy under spinal anesthesia. 
Each complained of severe pain in the chest; in one instance it was 
referred to the heart, in the other to the lung on the ipsolateral side. 

Ochsner and De Bakey,®® in their review of the surgical treatment 
of coronary disease, give statistics on the results of the various methods 
of cardioseusory denervation. Excellent anatomic diagrams are included 
to show the arrangement of the cardiac nerves and the importance of 
interrupting the direct thoracic as well as the cervical fibers. Their 
statistics show that when cervicothoracic sympathectomy was used there 
was rather a large number of failures because these operations fail to 
interrupt the accessory afferent fibers in the direct thoracic rami. As 
the authors state: “The ideal procedure should be resection of the 
upper four or five thoracic sjunpathetic ganglia. In this way all fibers 
carrying sensory impulses from the heart would be interrupted. How- 
ever, such a procedure in patients who arc admittedly poor rislis would 
undoubtedly carry an unjustifiably high mortality.’’* In the statistics 
compiled by Ochsner and De Bakey, about SO per cent of the 68 patients 
subjected to paravertebral alcohol injection were relieved of severe 
anginal attacks which had not responded to medical treatment, witli a 
mortality rate of 1.5 per cent. A certain number of failures are unavoid- 
able, due to the technical difficulty of blocking all of the cardiac rami 
in thick-chested individuals. Under these circumstances recourse may 
be had to posterior root section with an almost certain e.xpcctation ot 
success, provided the patient is in sufficiently good condition to be sub- 
jected to so radical a procedure. 

Another successful application of sympathectomy of pain of visceral 
origin is seen in presacral neurectomy in obstinate eases of dysmenor- 
rhea. Cotte,'’" tlie originator of tin's operation, reports a senes of ,’100 


my own aeries 
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3 of four patients wlierc Uic upper thien tliorucic snn 
been resected, relief was complete except for .sUkIU ‘■"‘‘‘“■'I, ihnr icic 
stance. In four unpublished case.s of other .siirKeon.s where niu upper a'.etbor.ii U. 
posterior spinal roota liave been cut, the pain hn.s been cons/.stently rellev.d. 
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the procedure and stressed the limitation of the operation. The details of the sec- 
ond procedure as originally described in 1932 have remained practically unchanged. 
The first stage consists of a preliminary stretching of the soft tissues about the hip 
continued until the head is pulled down opposite the site of the original acetabu- 
lum. In the author’s hands this has been most satisfactorily' accomplished bj' 
using skin or skeletal traction while immobilizing the opposite hip in a plaster 
spica. In the older cases a previous subperiosteal stripping of the gluteal muscles 
about the crest of the ilium unquestionably' has helped in obtaining soft tissue 
relaxation. 

The second stage consists in preserv'ing the hour-glass portion of the capsule 
covering the head. The redundant capsule about the old acetabulum has been 
removed and a new acetabulum made with a large curette after which the capsule 
covered head is placed deeply within the reconstructed acetabulum and the wound 
closed in lay'ers. After four weeks the plaster spica has been completely removed 
and active and passive motion started in an overhead swinging apparatus. No 
weight bearing is allowed for three months following the second stage. 

Colonna stresses the fact that the most satisfactory results have been obtained 
in the unilateral case under 10 years of age and he described the procedure in a 
movie film showing a number of patients presenting a normal range of hip motion. 

Prank E. Ober, Boston, aiass., read a paper on Discoid Cartilage and Trigger 
Knee, Pathology and Treatment. He reported three eases which were diagnosed 
at the Boston Children’s Hospital and one adult private case of the writer’s. 
The treatment for such disability', according to Ober, is that the cartilage must 
be removed; if this is not done, the mechanical irritation of the cartilage, which 
is becoming enlarged from the cyst formation, is likely to injure the articular 
surfaces and produce arthritic changes. 

Philip Wilson, New York, N. Y., read a paper entitled Popliteal Cyst (Baker’s 
Cyst), Its Etiology, Pathology, and Treatment. He stated that in the majority 
of cases he found a composite bursa present, consisting of the so-called gastroc- 
nemius and the semimembranosus bursae. This lay under the inner head of the 
gastrocnemius muscle and under the semi-membranosus tendon, extending poste- 
riorly between these two muscles and finally' lying quite superficially under the 
deep popliteal fascia. The autlior’s conclusion was that popliteal cysts are in the 
great majority of instances inflammations of the gastrocnemiosemimembrano.sus 
l)ursa and probably the result of traumatic irritation of the cnc.-jal sac. The treat- 
ment recommended is compiete surgical removal. 

An afternoon Clinic on Tuesday', May 3, was given over to a Symposium on 
hone tumors, made up of James Ewing, New York, N. Y.; Eohert D. Schrock, 
Omalia, Neb.; Bradley L. Coley, New York, N. Y.; and Henry W. Meyerding, 
Hochester, ilinn. Dr. Coley discussed Giant Cell Tumor of the Bone. 


Giant Cell Tumor of Bone, by Bradley L. Coley and Norman L. Higinhotham, 
Now York, N. Y. .Xfter an historical survey, Coley and Iliginbotliam reported 
on a series of 12-1 cases of giant cell tumor of bone from their services at the 
•Memorial Hospital and the Hospital for Ruptured and Crippled. The avera-'e 
ago at the on.set of tlie disea.se was 29.7 year.s; 45 per cent of the patients were 
female.s and .55 jicr cent were males. As to the bone involved, the di.stal end 
of tlie femur, tlie i.roxinml end of the tibia, and the di.stal end of the radius 
accounted for 75 of the 121 ea.se.s. In the differential diagno.ris there were'nmnv 
bone lesions that Imd to be distinguished from the giant ceil tumor, among them': 
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FIFTY-SECOND ANNUAL MEETING OP THE AMERICAN 
ORTHOPAEDIC ASSOCIATION, MAY 2-4, 1938 

H. Earle Conwell, M.D., BiRiriNonAM, Al.v. 

T he FIFTy-SBCOND Annual Areetiiig of the Ameriean Orthopaedic Associa- 
tion was held at the Ambassador Hotel, Atlantic City, Hew Jersey, on Alay 
3, and 4, 1938, under the presidency of Frederick C. Kidner, Detroit, :Mich. This 
meeting was held in conjunction with the Fiftieth Congress of American Physi- 
cians and Surgeons, since the American Orthopaedic Association is one of the com- 
ponent organizations. 

J. A. Freiberg, Cincinnati, Ohio, spoke on the scalenus anticus muscle and its 
relation to shoulder and arm pain. He stated that .spasm or contracture of the 
scalenus anticus muscle may cause pressure on the subclavian artery and brachial 
roots and may produce combined vascular and nervous symptoms. Ho enumer- 
ated many common lesions of the shoulder girdle and cervical spine, such as cal- 
cilication of the supraspinatus tendon, arthritis of the shoulder or tlio cervical 
spine, and otliors which are frequently complicated by spasm of the scalenus 
anticus muscle. Ho stated that brachial neuritis is usuully a .sign of tlie scalenus 
anticus muscle and that brachial neuritis is usually a sign of scalene spasm 
or contracture, rather than a true clinical entity. Concernn.g treatment the 
author felt that two factors must be considered, the etiologic factor, or pnmar> 
lesion and the degree of vascular and neurologic cl.angcs which have occurre . 

by Oehsner. 



age could be repeated at the end of throe or tour nock.s. 

"paul C. Colonna, Oklahoma City, Okla.. pro.sented a ^ 

plastic Procedure for Congenital f -opha.dzod 
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simple bone cyst, von Eccklingbausen’s disease, central chondroma or cUondro- 
myxoma, medullary osteolytic osteogenic sarcoma, and, rarely, plasma-cell myeloma. 

Coley and Higinbotham recognized the two conservative methods of treating 
the giant cell tumor; namely, surgical extirpation by curettage or resection, and 
radiation by radium pack or roentgen ray, Tliej' reserved radical surgerv, i.e., 
amputation, for frankl}' malignant cases or for exceptional ones in which the 
tumor was situated in the lower end of the extremity where an artificial limb 
assured a proper functional result. They did not feel that the question was 
finally settled as to whether radiation or surgery was the better method, and the 
wide divergence of opinion would seem to indicate that neither extreme view 
was correct. Their experience had led them to adopt surgery for lesions that 
were accessible, particularly those that were in the region of the knee joint, and 
radiation for lesions that were inaccessible, particularly those in the spine, pelvis, 
or neck of the femur. The}' warned against the use of radiation and surgery in 
the same case. 

The technique of treatment by surgery and by radiation is scparatelv de- 
scribed. In closing the}' presented tables listing the re.sults of treatment, as 
follows: 


T.usle op Besoms op TREATJtEXT op 121 C.vses op Gi.tXT Ceh, Tu.Mon 


TREATMENT 

CASES 

EXCEftLBNT 

RESULT 

GOOD 

RESULT 

POOR 

RESULT 

U.S'CEASSIFIKI) 

Surgery alone 

35 

17 or 57% 

l> or 20% 

7 or 23% 

5 

Radiation alone 

53 

11 or 31% 

12 or 30% 

15 or 30% 

12 

Combined (surgery 

31 

7 or 22% 

S or 25% 

17 or 5,')% 

O 

and radiation) 






Coley’s toxins alone 

2 

1 or 50% 

1 or 50% 




TYPE OP IMIEVrOO.S TItK.Vr.MK.S'T 


SUKCEKY l!.\ni.VT10X COMIIIXEI) 


Amputations, 20 cases: 
Primary 

amputation 2 cases 

Secondary 

amputation 21 cases 

For infection 

For radiation changes 
For malignant trans- 
formation 

For failure to con- 
trol disease 

2 

0 

1 

o 

0 

1 

0 

o 

o 

o 

2 

0 

2 


Total 

5 

7 

12 


Percentage of fol- 
lowed cases 

17% 

17% 



STIW^rVRY OP besoms op TRE.VTMEXT IX 121 C.\SE3 OP Gl.VXT CELL TO.MOR .VT 
SUIIMA HOSPIT.YL AXD HOSPITAI, POR ROITURED AXU CRIPPI-EI) 


.-Vlive and under observation 
Lost to follow-up 
Dead : 

Causes related to bone tumor 

Causes unrelated 

Cau.-^e unknown 


CA. SE.S 

s:j 

19 

o*> 


11 

1 

-I 


Total 


121 


The conclu.-.ion.s reached by Coley ami Iligiubotham were: H) The fiiuut cell 
tumor is usuallv benign but malignant forms are encountcrea and i.ou * • 
from the transrbnnatlou of a tumor timt is hi-stolegically beu.gn at the oul.mt. 
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(2) Surgical extirpation (curettage, resection, and, on rare 

and radfation have been established as successful “f " or extemely 

is preferable for accessible tumors, and radiation roentgen ray with- 

advanced tumors. (3) Caution should be exercise v. dealing with an 

out histologic confirmation of the diagnosis, for one may ^ ^ 
osteolytic sarcoma which bea. a 

giant cell tumor. (4) Eadiatmn should empfojm.eat iu the iudi- 

Eaeh method should hear the full responsibility uuupratire uomers of 

ridual case. (») Eoeutgeu ray in large do... de.tr.y. the ^ ^ 

.he h.11.1 111 ..1.11 dese, it may ;t^nS»:n. — 

dosage for the individual case is a ma V Qrfinn*^ than surgery in 

circumstance. (6) Inexpert radiation is probab ^ay 

the hands of one unfamiliar SursTellVuIch .should envisage thorough 

ultimately result in either instance. (0 g ...niinfl closure with- 

remeral u’f all tumor tissue throogh 7;“;":” g L 

out packing or drainage, and y ^..^^inrent employed, for a pathologic 

regenerative phase is essential regardless npicrliborinu- ioint 

<™t.r. uanily spell, fo.ctio.nl imp.alrment end . p.mM ne.gl.bor.ng jeinl. 

Gilbert Z. Haggart, B.s.ou, Mass, dlseussed Trt. ““^gT'te 

he presented the metb.d ef treatment for ....tie °„”7; Jst 

used a method of .hr., proeedure. in rtme.j 

instances three: (1) Perineural '"3 and (3) in an increasing 

(1 per cent); (2) tracUoii ^ 'back ^uder intravenous pentothal 

number of cases, ° procedures all patients are instructed 

anesthesia. After cairyiug ^ to develop the low back muscles and 

fhor:^rSril'?“p o(, beeLmg ..b.....ry, PO-«« 

given as indicated. 

y.a.1. Z. potrt. Bog.,., If. y., disrossed -P^tr^sTaipS 

Famnr, PoUowmg ™»“f' ' V" “Mou-lng tr.aamutlc dlsloo.tion. In nono of 
necrosis of the head of the femu jic^^oeations were reduced in four cases 

then case, ncc fracture. „,h.; .. great di.lculty 

u-itbin fortycgbi hour, and uu,„„obi|e 

.neonntored rn r.d.e.ma._ 

acedenu. 1 bet. ».. ■> 1 . P j,4i„g,apbi. oaaminatlon .bowed what 

restricted motion in the .ift a resultant artliriti.s in the hip. 

Potts believed to ^ removed showed a thinning of the articular 

0 it iin it- ib.r. «a. .om. alien,, .t to r.pn.r by lavamou. 

♦ - '♦ -tnted I’otts -vvero serioii.sly disabled -with a progressively 

These patien s, ^ ‘ ^ of the femur. The diagnosis was readily 

destructive e.sm , f. ^ limlings. With knowledge of tliis condition, 

made on suspicion .n ,.,„n ,o otTor a good prognosis in tlio dislocated hip. 
U becomes “em f^om imiuiiy that this might not 

he "an unusual' comUtien. If the diagnosis was made early cuougli it is possible 
lliat keopin" the person from bearing weight might have a boncticent effect, in 
tl at it would lessen the eliaiice for altenition iii the sliapo of tlic head of the femur, 
u'mbdiral.-o lie considered tliat drilling througli the head and the neck might 
hrii"' ''about some improved blood supply. Undoubtedly, tlie original pathology 
is a^destruclioii of the capital blood supply as it goes through the capsular vessels 
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and hgamentum teres. Tiie treatment rests between an arthroplasty and an 
arthrodesis; Potts favors the latter procedure. The choice would depend upon the 
amount of destruction of the head. 

Arthur Steindler, Iowa City, la., discussed Nonparalytic Scoliosis, Principles of 
Treatment and Nonoperative Management. Steindler stated that lirst, it is shoun 
that the compensation, that is the realignment of the body over the trunk, is a neccS' 
sary prerequisite for. the success of both conservative and operath'e treatment. This 
is documented by long range observation and the statistical curves of these observa- 
tions show definitely that cases which had an adequate compensatory treatment 
before fusion, held after the fusion w*as done, wliereas cases in which compensation 
treatment was not carried out, or could not be carried out to a satisfactory degree, 
did not hold, but they relapsed after a short initial period of apparent success. 
The statistical curve of those cases that were secured by conservative treatment and 
in which adequate compensation was accomplished prior to fusion, did hold during 
periods of long range observations wliere tlie otliers did not. It appeared, however, 
from Steindler ’s observations, tliat too many cases were selected for conservative 
treatment. All in the late end results showed by the permanency of tlie correction 
that only about 40 per cent of the cases that ho saw wore suitable to conservative 
treatment alone. 

Steindler believes that the reason for tlic ratlier low percentage of long range 
successes in conservatively treated cases is due to tlie difficulties of correcting the 
curve itself, aside from the compensation realignment. Consequently, he goes a 
step farther in correction of the curve. Steindler believes from x-ray observations 
that the keynote to tlie correction of the curve is tlie dcrotation. Tliis derotation of 
the curve is carried out witli specially designed equipment, botli in tlie sitting and 
lying positions. It is to be o.xpeoted that a higiier percentago of permanent control 
of scoliotic spines, both in tiio conservative and operative treatment, will result from 
this added feature of the correction of tlie curve itself. The corrcctiou of tlio 
lateral curve is carried out both by active aud passive exorcises aud by tlie corrective 
cast methods after Eisser. Steindler ’s total material embraces 1,G00 cases. Drs. 
W. E. Hamsa and Cooper, Iowa City, la., collaborated in this study. 

Tho Presidential address, Progress of Orthopedic Surgery in America, was 
given by Prederick C. Kidner. T. P. McMurray, of Liverpool, wlio was the As.so- 
ciation's guest, read a paper entitled Osteoarthritis of the Hip. 
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Pediatric Surgery. By Edward C. Brenner. Cloth. Pp. 843, with 203 illustration.s. 
Philadelphia, 1938, Lea and Pebiger. $10. 


With the exception of fractures, all of the surgical specialties pertaining to 
pediatric surgery are included in this volume. Six topics or specialties, including 
anesthesia, blood transfusion, cleft lip and palate, thoracic surgery, genito-urinary 
surgery, and neurosurgery, are very ably contributed by colleagues of the author. 
The purpose of the book is described in the preface as being of a practical nature 
and not encyclopedic or compendial in type. Apparently, for that reason the author 
has entirely omitted a bibliogiaphy. To many readers tliis feature will be con- 
sidered unfortunate. In the author’s endeavor to be concise and practical he re- 
sorts to an attitude of dogmatism in numerous sections which would be properly 
tempered by a generous number of references. 

The endeavor to include a bounteous supply of clinical facts has been very 
efficiently executed. On numerous occasions statements are made which would not 
meet with complete approval by many surgeons. Eor example, certainly not all 
surgeons are as thoroughly convinced of the value of intraspinal tetanus anti- 
toxin as the author is. 

From the clinical standpoint, embryological and anatomical data have been 
very adequately covered. The short introduction outlining the various features in 
which children differ from adults is very useful and appropriate. Congenital mal- 
formations which make up such an important part of pediatric surgery are con- 
sidered in various parts of the book. Congenital malformations of the rectum are 
very thoroughlj- and efficiently described, but the anomalies of the small intestine, 
which are of so much importance from the standpoint of the infant's life because 
of the frequency of obstruction, particularly at the duodenum and terminal ileum, 
are mentioned only very briefly. Other inconsistencies in the amount of space de- 
votexl to various subjects are apparent. For example, acute cervical lymphadenitis 
is such a frequent and serious di.sease in children that more than one and one-half 
pages would appear to have been appropriate. 

In the preface the author states that he wishes to avoid mentioning procedures, 
etc., which are of doubtful value. The use of Hartmann’s combined solution is not 
discu.ssed. 'riiore are undoubtedly many pediatricians and surgeons who beliovo 
this to be a very useful and eflicient .agent, and to be an effective buffer, parficularlv 
in acidosis. In the section on shock, gum acacia is not mentioned .as a substitute 
for plasma when blood is not immediately available. Many surgeons would probablv 
con.sider gum acacia to be past the e.vperimental stage and of definite therapeutic 
value. 


Certain sections of the book are especially well written and contain a thorou"!! 
concise discussion of all tlie informative data desired. This may be said particularly 
of the section on acute osteomyelitis, thoracic surgerv-, and geaitonrinaiy surgery. 

Tlie reviewer hoped to find a more thorough Ui.scussion of postoperative feedin- 
particularly in s.mh condition.-* a.s pyloric stenosis where serious vomitiu- mav ensue 
as tin. result of i.nproixtr or too large feedings, ami he corrected so promptiv bv 
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Changing the feeding or lessening the quantity for to 4S hours. The postonera- 
tive adnunistration of fluids, etc, is discussed rather briefly, but tlie author 

obviously relies very strongly on the pediatrician to take care of these phases of 
therapy. ^ 


As stated previously, the book contains an onoriiious amount of practical data 
so useful and necessary in the surgical care of infants and children. Por tliat reason 
it will be a very valuable addition to the library of the pediatric surgeon. 


Quelques Veritds Premieres (on sol-disant telles) en Chirurgie Abdoniinale. By 

H. jrondor. Pp. Od. Paris, 1937, itassou & Cie. 21 fr. 

In 1881 or thereabouts the late Mr. E. Hurry Eemrick, Surgeon to and Lectuier 
on Clinical Surgery at the London Hospital, gathered together a nunibcr of ac- 
cepted precepts from iveli-knoivn standard treatises of surgery for the use of liis 
dressers and senior students, to supplement the theoretical knoivledge which they 
had acquired. This compilation proved so popular that it was printed under the 
title of Golden Hides of Surgical Practice and ran through si.x editions, with addi- 
tions and changes from Mr. Fenwick's own pen. In 1906 a new hook, entitled 
Golden Sides of Surgery, based on the foregoing but with many additions from the 
rich fund of his own personal experience, was issued by the late A. C. Bcriuiys, of 
St. Louis, including iiis original observations on such matters as fees, professional 
methods, scientific contributions, and economic questions of interest to surgeons. 

The volume now under consideration (Some Fundamental Truths in Ahdominal 
Surgery) is constructed much on tlio same plan, except that it is confined solely 
to the scientific aspect and makes no note of colhitcral issues. It is one of ten 
volumes, all made up of paragraphic aphorisms; each volumo is by a different 
writer, under the general editorship of L. Ombredanne and N. Ficssiugcr, who 
state in their preface that while aware that much of the entreut knowledge of today 
ultimately will be discarded, there is much that is so definitely established that it 
can be accepted with finality. It is on this latter typo of information that these 
books are made up, and they cover practically the entire field of modern surgery. 
All of the authors are niciiibers of the Faculty of Medicine of Paris; in the present 
instance the author is Assistant Professor of Pathological Surgery, as well as Surgeon 
to the Hopital Bichat. 

Ho has assembled his material into three major groups. Group A covers the ab- 
dominal wall, the stomach, duodeunm and paiicrcas, with subsections on contusions 
and wounds of the abdomen, traumatic rupture of tlio spleen, thonico-abdominal 
wounds, fibroma of tlio abdominal wall, strangulated hernia, ulcer of the lessor 
curvature, ulcer of the duodenum, peptic ulcer of the stomach, cancer of the stomach, 
benign tumors of the stomach, hour-glass stomach, stenosis of tlio pylorus and 
duodenum, perforated ulcers, subphrenic absicess, acute phlognionous gastritis, acute 
occlusion of the duodenum, pancreatic cyst, sarcoma of the pum-rcus, chronic i>an- 
cre.atitis, cancer of the pancreas and acute hemorrhagic pancreatitL. Group B 
deals with the intestines and peritoneum, giving consideration to acute intestinal 
obstruction, iutussu.sceptiou, strictures of the small intestine, gallstone ohstnicl ion, 
volv-ulu.s of tlie eecuin and pelvic colon, gnngreuo of tho intestine, disea-o of 
Meckel’s diverticulum, mcscnterie cysts, acute and chronic appendicitis, iutlaninin 
torv tumor.s of tho right iliac fo.s.-^a, cancer of the cecum, iiiocccal tuberculosis, 
pt'rilonituie.s t^vphoid jiorforations, .strrptoi.nxrcu-s 
aad tuborculoiis poritoniti.s, cancor of the colon, iilccrativo coliti.-', poUadciiorua of tho 
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large intestine, anal fissure, peri-anal abscess and fistula, s^icture 
cancer of the rectum. The third section is given up to the - 
gynecology, including tubal preg-nancy, complicated aboruous, the inflammato., 
malignantj and benign, conditions involving tlie uterus an a ? i thp 

TM. .omewtot eaendeJ re™w of the c.nl.o., ho. bee. 

„.p, and import.... of thi. work. I. b M of r,.h me... “ 

dramaticafiy— written but with the utmost economy ot wor s. Hnc^iafre 

translated, for it would make a worthy addition to the literature ot any langua,,e. 


T-r nirifK Pn 0*^3 witb oO-i illustra" 

The Practice of Urology. By Leon Herman. Cloth. p. - , 

tions. Eliiladelpliia, 193S, W. B. Saunders Company. $ 

The Practiee of Urology by Leon Herman, Professor 
vania Post-Graduate School of Medicine, is a the 

logically arranged and presented, is roundly conserTative 

author personallv, the reviewer gets the P ' inmst to review a book 

and open mindei Nevertheless, it is impossible for one urologtst to reneu a 

by another without discovering many differences of opinion. 

The complete omission of discussions of operative 

book i. .™w.aiy ..med wiU ..i.m. ..d i., 

The omission was undoubtedh necessary to p 

““"StMutosUrvetScisms seem required. The 

tw. t.pmal a.e.iu.tl. for tu. .tetura d.^ j-'. 

XdX; IS™ pi“b^:r;i-. »f , , , 

a.. .» ,b.„„..io;, « u,..c,.pomo iu.o..r, 
.f. .menSl. “ ..n.orv.tlv. .orpor,-. Fitly p.r »« .• mo., -orl.v "O >«.. 

. Tb. oli.1... pi..... of ...bp.... ro..' i. ,..l..r ...d.,.....y p..-....od 

in that its atypical clinical forms are insufficientli discuss . ^ 

AU throuM'i the book the author e.vhibits a pred.Ieetiou tor classifications so 
elaborate as“to drive to despair any medical student u ho uses the book This is 
emSv strikiuiF iu the case of “surgical inflammations ot tho kidney” (a poor 
irm ineidentalhs since it conveys the impression that the infections under discussion 
result from surgical operations), an outUue oUmsifica loii o wlueh occupies almos a 
whole p-me- nevertheless, the section is well done. Those who try to aeidity mlected 
urine wUU ’the reeomn, ended doses (15 to 00 gr dai y) ot calcium or ammonium 
chloride are doomed to disappointment ; it is doubtful whether methenamiiie is any 
lon-er re.'arded as “the most dependable drug.” Tlie uewer antiseptics, including 
theLtogeiiic diet, are well discussed. 

The section on the “neurogenic bladder” is entirely inadequate. Passing over 
the fact that the bhulder eauiiot originate from the nervous system, an assumption 
eertaiiilv implied by the term, tlie discussion overlooks the recent litor.aturo and 
omits ail reference to Mieh important means of treating neurogenic vesical dysfinic- 
lion as training, rest of the bladder, tho use of piloc.arpiiie to slimuhite tho detrusor, 
and the relief of c.miplicatiiig oli.-.triietioii.s at the vesical neck, itcasurcs for en- 
couraging the development of an autoiiiatic bladder witliout catheterization iu tnuis- 
ver.-e myelitis aro .surely deserving of more emphasis. Tho author gives the im- 
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/f rPll?’ that its appearance is an accident; actually its 

development can be brought about deliberately without catheterization. 

The chapter on cjstitis faUS) in an otherwise adequate presentation, to mention 
the most useful symptomatic treatment in interstitial eystitis-overdistention under 
anesthesia. 


6 section on obstruction at the vesical neck is excellent despite its advocacy of 
the now outworn gradual decompression of the distended bladder which is surely 
only of historical interest. The author takes a rational view of the indications for 
the various methods of relief without attempting to maintain the superiority of 
one method in all circumstances as so many writers now attempt to do. One may 
justifiably wonder what he means by “maturity” of prostatic hypertrophy, and 
criticize his use of the term “radical prostatectomy” for suprapubic or perineal 
enucleation of hypertrophies. Many wiU question his belief that transurethral 
resection is more dangerous than prostatcstomy in larger prostates and in older 
patients. Emphasis ought to be given to the value of transfusion of blood in shock 
follondng operations upon the prostate. Otherwise the section on care after trans- 
urethral resection is very good. 

In discussing cancer of the prostate Dr. Herman brings out the fact, overlooked 
in several recent papers which deprecate transurethr.al operations, that a cancer 
concealed within a hypertrophied lobe is not often cured by enucleation of that lobe; 
he points out that arguments for radical perineal prostatectomy lose much of their 
force when one considers how infrequently the operation is feasible (10 per cent 
or less of the cases of cancer). 

Despite the minor criticisms cited, this is a sound and valuable book and is 
extraordinarily complete for a single volume. It has another advantage over many 
of the current single volume texts in that it contains a bibliograpliy which, wliilo 
brief, affords a satisfactory entree into the literature for the reader of inquiring 
mind. 


The International Medical Annual: A Year Book of Treatment and Practitioner’s 
Index, Fifty-Sixth Year. Edited by H. Letheby Tidy and A. Eendlo Short. 
Cloth. Pp. 615, with GS plates. Baltimore, Md., 193S, William Wood and Com- 
pany. $6. 


This book is a review of the advances in the whole field of medicine during 19.17. 
The pertinent literature in the various specialties is summarized in alphabetical order 
rather than by section. Among the reviewers of the surgical literature are Hamilton 
Bailey, Stanford Cade, A. Tudor Edwards, Jolui Eraser, Ernest W. Hoy Groves, 
C. Langton Hewer, J. P. Lockhart-Mummery, and A. Reudle Sliort. 

In the introduction the editors give a survey of recent trends of medical prac 
tice. In the reviews that follow, one is impresscil by t!ie variety of .subjec s jiro 
seuted and the tborougbness with which they are discussed. Tl.o sections on hi. 
surgical treatment of broiiehicctasis, thyroul diseases, and x-ray ■; • 

especially good. The review of tlie sulphonamidcs and tlie eliemother.ip^ 
teritil invasion is one of tlio best written to date. 

The printing and illustrations are excellent. Tlio index is fairly comiirCiensivi.. 
In all, this is a well-written compilation and better than the average mo o 
kind. 
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Sleep is recognized as one of nature’s impor- 
tant aids in therapy — something that every 
patient needs. Many things may prevent sleep 
— mental or nervous strain, emotional dis- 
turbance — apprehension of a coming opera- 
tion. Under such circumstances the use of a 
safe sedative will often prove beneficial. 

Ipral Calcium has been used for over 12 
years as a safe, effective sedative. Readily ab- 
sorbed, effective in small dosage and rapidly 
eliminated, it produces a sound, restful sleep 
from which the patient aw.akens generally 
calm and refreshed. In the usual therapeutic 
doses no untoward systemic effects have been 
reported. Undesir.ible cumulative action may 


easily be avoided by proper regulation of the 
dosage. 

Ipral Calcium (calcium ethylisopropylbarbit- 
urate) is supplied in 2-gr. tablets and in powder 
form for use as a sedative and hypnotic, and in 
^-gr. tablets for use where it is desired to se- 
cure a continued, mild, sedative effea through- 
out the day, 

Ipral Sodium (sodium cthylisopropylbarbit- 
urate) is supplied in d-gr. tablcrs for preanes- 
thctic medication. 

Elixir Iprol Sodium — ^Useful where a change 
in the form of medication is desirable. One tea- 
spoonful of the elLxir represents I gr. of Ipral 
Sodium. Available in oz. bottles. 

for lUcTiituTe uililress Professioiul Service 

Depjrtmeiil, 745 filth Avenue, New York 
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Aession, I think unintentionally, that its appearance is an accident- actu-illv its 
/development can be brought about deliberately without catheterization. ' 

““ adequate presentation, to mention 

inesres o’"' treatment in interstitial eystitis-overdisteution under 


The section on obstruction at the tcsical neck is excellent despite its advocacv of 
the noiv outworn gradual decompression of the distended bladder which is surely 
only , of historical interest. The author takes a rational view of the indications for 
tlie various methods of relief without attempting to maintain the superiority of 
one method in all circumstances as so many writers now attempt to do. One 'may 
justifiably wonder what he means by "maturity’' of prostatic Iiypcrtrophy, and 
criticize his use of the term "r.adical prostatectomy" for suprapubic or perineal 
enucleation of hypertrophies. Many will question his belief that transurethral 
resection is more dangerous than prostatestomy in larger prostate.s and in older 
patients. Emphasis ought to be given to the value of transfusion of blood in shock 
following operations upon the prostate. Otherwise the section on care after trans- 
urethral resection is very good. 

In discussing cancer of the prostate Dr. Herman brings out the fact, overlooked 
in several recent papers which deprecate transurethral operations, that a cancer 
concealed witliin a hypertrophied lobe is not often cured by enucleation of that lobe; 
he points out that arguments for radical perineal prostatectomy lose much of their 
force when one considers how infrequently the operation is feasible (10 per cent 
or less of the cases of cancer). 

Despite the minor criticisms cited, this is a sound ami valuable book and i.s 
extraordinarily complete for a single volume. It has another advantage over many 
of the current single volume texts in that it contains a bibliography winch, while 
brief, affords a satisfactory entree into the literature for tlio reader of inquiring 
mind. 


The International Medical Annual: A Year Book of Treatment and Practitioner’s 
Index, Pifty-SLxth Year. Edited by H. Lethcby Tidy and A. Ilendlo Short. 
Cloth. Pp. 615, with 6S plates. Baltimore, Md., 193S, William Wood and Com- 
pany. $6. 


This book is a review of the advances in the whole field of medicine during 1D.17. 
The pertinent literature in the various specialties is summarized in alphabetical order 
rather than by section. Among the reviewers of the surgical literature ate Hmndtoa 
Bailey, Stanford Cade, A. Tudor Edwards, John Pra.-er, Ernest W. Hey Groves, 
C. Langton Hewer, J. P. Lockhart-Mumraery, and A. Kendle Short. 

In the introduction the editors give a survey of recent trends of incdical prac- 
tice. In the reviews that follow, one is impressed by the variety o£ .subjects pre- 
sented and the thoroughness with which they are discussed. Ihe seeUomi on th. 
surgical treatment of bronchiecta.sis, tliyroul di.reafe.«. nml x-ray diagnosis are 
especially good. The review of the sulplionamidcs and the ehemotherapv o >. c 
terial invusion is one of the l)03t M'rittcu to iliite. 

Tlio printing and illustrations arc excellent. The index is fairly compreh. iisivi,- 
In all, this is a well-written compilation and licttcr than the arerage loo o i 
kind. 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(ESr AFFILIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 

Announces continuous courses 


MEDICINE — Personal Courses and In- 
formal Course starting every week. 
Two IVecks Course In Internal Medi- 
cine starting June S, 1939. 

SURGERY — General Courses, One, Two, 
Three and Six Months; Two Weeks 
Intensive Course in Surgical Tech- 
nique witlx practice on living tissue: 
Clinical Courses; Special Courses. 
Courses start every Monday. 

GYNECOLOGY— Two Weeks Course 
starting February 27, 1939. Clinical 
and Personal Courses starting every 
week. 

OBSTETRICS — Two Weeks Intensive 
Course starting Marcli 13. 1939. In- 
formal Course starting every week. 


P'RACTURES & TRAUM.YTIC SURGERY 
— Informal Course everj' week; In- 
tensive Ten Day Course starting Feb- 
ruary 13, 1939. 

OTOL.VRYNGOLOGY— Two Weeks In- 
tensive Course starting April 10, 1939. 
Informal Course starting every week. 

OPHTH^ILMOLOGY'— Two Weeks Inten- 
sive Course starting April 21, 1939. 
Informal Course starting every week. 

CYSTOSCOPY' — ^Ten Day Practical Course 
rotary every two weeks. 

GENEILVL. INTENSrV^E AND SPECI.YL 
COURSES IN ^VLL BILVNCHES OP 
MEDICINE. SURGERY AND THE 
SPECIALTIES. 


Teaching Faculty — ^Attending Staff of 

COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 
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A delightfu! hole! home . . . new within and 
without . • now Invites you to Excelsior 
Springs for that golf or health visit. New 
furnishings . . . now decorations; tho 
dining room is now and sparkling; and thero's 
Q cozy cocktail circle. Now swimming pool 
in tho $1,000«000 "Holt of Waters," now 
completed, will help moko the heollng min- 
eroi woiors of Excelsior Springs more bene- 
ficial thon over. Roles, including alt mooli, 
os low as $n a day for two; S6 a day, 
single. Send for Free Booklet. 


EXCELSIOR SPRinoS 

MISSOURI 


A Handsome Permanent 
Binder for “Surgery^’ 


ONLY 



The ONLY binder thii operii 
flat as a bound booki Made 
of durable Imitation leather. 

It will preicrvc your Journals 
permanently. Each cover 
holds 6 hsues^ (one volume). Do 
your own binding at home In a few 
ratnuici. Initructlons easy to fol* 
mAim« coupon for full infer- 

motion ind binder on lO^iay free triji. 

I mail coupon TODAY! 

! loose leaf cover CO. ' 

I ..31 \\ . Ivurncd St«, Detroit, Miclil^an f 

I Mall poitpiij binders for Surgery I 

I 


t for years 


j Will remit In 10 days or return bindings collect. 
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I Gty 


State 
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Obstetrics and Gynecology 
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Focuses Special Accomplishment of Western Organizations 
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In Preparation ! 

The Surgical Treatment of Hand 
and Forearm Infections 


This new book is designed to correlate recent ad- 
vances in our interpretation of the structure of the 
hand and forearm with the particular patterns ex- 
hibited by surgical Infections in these parts and 
with the rationale of the surgical means employed 
to cure these infections or to minimize their results. 
The scope of the book automatically excludes frac- 
tures, dislocations, congenital deformities, plastic 
operations, and non-surgical infections. Lesions 
not primarily surgical are included for some bear- 
ing they have on the subject of surgical infections, 
e.g. lues, tularemia, diabetes, gangrene, tubercu- 
losis. The several chapters of the book cover the 
general principles of infection in the hand and the 
routes by which it spreads, anesthesia, physiother- 
apy, bites and medicolegal considerations. Par- 
ticularly outstanding are the illustrations, many of 
them being in colors. The illustrations are ana- 
tomically perfect. 


Sjiffnjcr-tcncfvt I 

I Ttndoncf j 

\ j inf«r055«caj/ 
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SCilM.VRV OK Co.VTLNTS 

Clupccf I— ANATOMICAL PLATES OF 
HAND AND FOREARM. Thc^e include 
the followini; with clinical notes: Palmar 
Fascia, Palmar Foyer: Cross Section 
Through Palm; Radial Bursa and Pronator 
Space; Ulnar Bursa and Pronator Space; 
Palmar Foyer and Ulnar Bursa; Deep Mus- 
cles and Ligaments; Web Spaces; Index 
Finger; Paronychlal Region; Carpal Tun- 
nel; Cross Section of Forearm; Dorsum of 
Hand; Cross Section Middle Joint Left 
Fourth Finger. Chapter 11 — RADIO- 
OPAQUE INJECTIONS OF THE IL\ND 
SPACES. Chapter HI— GENERi\L PRIN- 
CIPLES OF HAND AND FOREARM IN- 
FECTIONS. Anesthetics. Incisions. Physio- 
therapy. Chapter IV — REGIONAL SUR- 
GERY OF HAND AND FOREARM. 
This section is very detailed with the text 
matter well illustrated, Chapter V — BITES. 
Chapter VI— MEDICO-LEG.\L ASPECTS 
OF IL\ND INJURIES. 


By A. C. X BKICKEL, A.B., MX)., 

Departments of Anatomy and Surgery, 
Wc'tcrn Reserve University. 

284 pages, 153 Illustrations 
In Preparation 
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I Hoed formed bi/ 

nerve and orfery 

— ~Stip From 3'^/um6r«ea/ 

— -JH Metacarpal head 

— - Join/ capiuio 
—^Jntermoiacarpal ti^^ament 

floor of Urntncal cwi! 
~r Flexor tendon in sheath 
Sop from 3*^ lumtrical feutJ 
^Falmar fascia 


TUK r. V. Mositv CO. 

Piiii; nivil., ?it. Loiils, .^lu, 

CrtatlcnxiK^ Send me the new Brickcl IkhjI; 
•>n ‘Hie .Vargical Treatment .,f Hand and Ki-rr- 
ann Infrctiuii*'’ when ii Mves Irom tie prcs. 
Clurcc my acvuuni. 
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There’s MORE in the NEW Qradwohl 

Clinical Laboratory Methods 
and Diagnosis 


When the First Edition of Gradwohl “Clinical Laboratory 
Methods and Diagnosis’* was published critics said it was 
an unusually complete guide to laboratory medicine. The 
new Second Edition is MORE COMPLETE. When you 
turn to this book for help in your laboratory problems you 
will not be disappointed. You will not only find every 
sound procedure in the clinical laboratory field described 
but you will find it described in such detail that you or 
your technician can successfully carry it out-and then 
you will be able to interpret it correctly. 


By R. B. H. GRADWOHL, M.D. 
Director of the Gradwohl Laboratories, 
St. Louis, Mo. 

New Second Edition 
1500 pages, 500 illustrations 
PRICE, $12.SQ 




What^s Neiv in the 

NEW SECOND EDITION 

There is so much new maten.il _in_ the new Second Edition of Gr.idwohl that it might well 
be called a new book. Certainly it is a greatly enlarged and improved book. Of particular 
moment in the improvement of this book arc the following: A description of the newer concepts 
on nephritis and nephrosis; .amplilication and simplification of the cJiapter on Blood Chemistry; 
the addition of more than one hundred p.agcs to the chapter on Hematology. In tJie Hema- 
tology section complete data on the theories of blood development are given. Neiv technical 
measures have been set forth. The value .and tcchnic.al methods of blood scdlmenUiion tests 
are fully described. The Schilling theory has been further elaborated. .‘\siJe from te.vtu.il 
improvement, 2+ full-page color plates have been added. The chapter on P.ar.isitoingy and 
Tropical Medicine has been greatly enlarged, much new text matter and more than one hundred 
illustrations having been added. A new chapter on Detection of Crime by Laboratory Afclhuds 
has also been added. Almost every chapter has been enlarged, for example: Urine An.ilysis, 
31 more p.agcs; Blood Chemistry, 47 more pages; Special Tests, 40 more pages; Bacteriolugic 
Application to Clinic.al Di.agnosis, 32 more p.igc3; To.vicologic Technic, 12 pages. 'I'he Heni.i- 
tology chapter now contains 297 p.igcs, an incrc.ise of 1 16 p.agcs. 


The 0. V. MOSBY CO., 3625 Pine Boulevard, St. Louis, Missouri 


$3.00 a month! 

The new Gradwohl book is 
yours on the P.\Y-AS-YOU- 
READ plan of only $3.00 a 
month. Vse this coupon to 
order YOUR copy XOW! 


GusTLenes: 

Send me the new 3d Ed. of Gradwohl "Clinical Laho- 
ratory Methods and Diagnosis,’’ charging my account at 
the rate of $3.00 a inoiilh. "I'otal price of hoot, flJ.SO. 
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To produce a suture -which excels both in ph-ysi- 
ologic integrity and mechanical refinement calls 
for technical control, experience, and craftsman- 
ship of a type not easily acquired. It is a work 
which well deserves the full time and attention 
of an organisation created solely for this purpose. 
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Physicians who teach correct bowel 
management to their patients will ap- 
preciate the value of the new Habit 
Time" booklet as a means of impress- 
ing patients with the importance of 
bowel regularity. 

"Habit Time," written for doctors' 
patients in a clear, interesting style, 
embraces a discussion on diet, exer- 
cise and bowel regularity, in addition 


to a simple explanation of the func- 
tions of digestion. 

"Habit Time," illustrated by Tom 
Jones, celebrated anatomical artist, 
has been reviewed and accepted by 
the Council on Pharmacy and Chem- 
istry of the American Medical Associ- 
ation. It is offered, free, by Pelrolagar 
as an aid to doctors . . . Petrolagar 
Laboratories, Inc., Chicago, Illinois. 
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of an organization created solely for this purpose. 
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RANEY, B.A., M.D. 
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T he purpose of this book is to present the fundamental facts and principles of 
orthopedic surgery in as concise a manner as possible, presenting enough de- 
tail not to appear too incomplete. The first outstanding feature of this book is 
that it is in no way an opinion of one man or one trend of thought emanating from 
one clinic. It is a consensus of opinion on the various subjects as presented in 
the Orthopedic tetxbooks and the more recent Orthopedic literature criticized and 
tempered with the thought and opinion of 25 teachers of orthopedic surgery and 
others representing 18 different medical schools. 
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OPERATIVE PROCEDURE^ 


PLATE NO. 84 

Circumcision 


s\\ Clamp to 


Retracted 
gsTbuter layer 




Retracted prqxLce 
cat off in line parallel 
with corona 






Inner layer trimmed to 

within csns cm. of corona. 






Alternate stitches cf lw< 2 rs left lon^ 
to include strip of vasaTined eauze 


Desired result; 
partly covered 
^ans 


SECOND 

METHOD 

fci 




J/wFm 

i‘i\ "^A 
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Eihicon Circuincisiijji Sutures, rcaiiy for use, are securely attached to well-tempered, 
full-curved, sharp, stainless steel needles of the eyeless type. Sterile, in tubes, Non- 
iSoilahle; Plain Catgut, No. 03 , approximate length, Jo inches . . . Johnson & Johnson 
also supply Circumcision Sutures of Boilablc Catgut, thrcadcii to eye needles of the 
cutting cvigc type. Sterile, in tubes, Plain, Sire oo, 30". 
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SURGERY 


Synopsis of the DIAGNOSIS of the 
ACUTE SURGICAL DISEASES 
of the ABDOMEN 


By JOHN A. HARDY 
B.Sc., M.D,, F.A.C.S., El Paso, Texas 
345 pages, 92 illustrations. PRICE, $4.50 


The diagnosis of the acute surgical dis- 
eases of the abdomen, although often 
difficult and abstruse, is the most 
urgent and important problem of sur- 
gery. Two factors especially contrib- 
ute to this circumstance: First: the 
surgery of these diseases comprises an 
overwhelming majority of all major 
emergency surgical operations ; second, 
the pathology of these lesions is often 
such that ignorance of the condition or 
vacillating judgment as to its conduct 
inevitably results in disaster. In many 
instances this class of surgery cannot 
be taken under advisement and be- 
cause of the short interval of compara- 
tive safety may not permit the delay 
or prolonged study. Conditions are 
seen or quickly arise which must be 
met with instant and correct decision. 
For these reasons, the necessity of con- 
stant study of the diagnosis of acute 
abdominal disease cannot be too 
strongly emphasized. 


This concise, economical and depend- 
able guide gives you every proved 
means of diagnosis of the acute sur- 
gical diseases of the abdomen. You 
will find it a quick, accurate, and com- 
plete means of study and review of 
the methods of diagnosis of these 
urgent diseases. While every proved 
possibility of the laboratory aid to 
diagnosis has been considered and sug- 
gested, special effort has been made to- 
ward the recognition and diagnostic 
application of signs and symptoms of 
diseases , that may be seen or felt or 
heard. The descriptions of the diag- 
nosis of certain conditions which ordi- 
narily are not classed as acute surgical 
diseases of the abdomen: namely, 
chronic cholecystitis, duodenal, ileus, 
splenic anemia, hemolytic jaundice, 
tuberculous peritonitis, and stricture of 
the ureter are included because the re- 
lief of these diseases is entirely sur- 
gical and because of the irremediable 
pathology which as a rule is a resultant 
of these conditions. 


Contents; Surface Localization of Abdomi- 
nal Cavity. General Physical Examination. 
The History. Diagnosis of; Torsion of In- 
traabdominal Structures; Intraabdominal In- 
juries Without an Open Wound; Traunutic 
Diaphragmatic Hernia; Acute Pancreatitis; 
Perforation of Gastric, Duodenal, or Mar- 
ginal Peptic Ulcer; Perforation of Typhoid 
tflcer; Ectopic Pregnancy; Abdominal Preg- 
nancy; Embolism and Thrombosis of Mes- 
enteric Vessels; Rupture of Uterus; Ovar- 
ian Intraperitoneal Hemorrhage; Stricture 
of Ureter; Tuberculous Peritonitis: Gastric, 
Duodenal, and Marginal Ulcers; Carcinoma 
of the Stomach; Chronic Appendicitis: 
Chronic Cholecystitis: Acute Appendicitis; 
Acute General Peritoneal Infection; Acute 
Cholecystitis; Diverticulitis of the Sigmoid; 
Acute Salpingitis; Acute Mechanical Intes- 
tinal Obstruction: Cholelithiasis; Renal and 
Ureteral Calculi; Pyonephrosis; Pcrinc- 


phritic Abscess: Abscess of tlie Liver; Sub- 
phrenic Abscess; Abscess of the Spleen; of 
Splenic Anemia (Band’s Disease); Hemo- 
lytxc Jaundfeej Chronic Partial Intestinal 
Obstruction; Carcinoma of Rectum: Me- 
chanical Partial Obstruction of Duodenum; 
Congenital Hypertrophic Stenosis of the 
Pylorus: Intussusception; Imperforate Anus 
and Rectum. 


Thr V. V. JKIrillV l'». 
3,Vi3 fine lIlKl.. St. I.uul- 


Ma. 


i.f til' 


clmrglnK my actuunl. 


Tin: I'tli" Ij< 
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SUBSTANTIATED . . . 

LOW INCIDENCES of PULMONARY COMPLICATIONS 

ivith CYCLOPROPANE Anesthesia 



S UBSTANTlATli\c prior reports, 
Buford* finds a definite reduc- 
tion in the incidence of post-opera- 
tive pulmonary complications 
followng tlie use of Cyclopropane 
in 1,333 surgical cases. Citing ad- 
vantages from recent literature- 
ease and pleasantness of induction, 
higli oxygen intake, quick elimi- 
nation, applicability for certain 
surgical procedures— Buford main- 
tains that Cyclopropane produces 
a degree of muscular relaxation 
wliich can only rarely be e.vcceded. 

Mai-linckkodt Cyclophopan’e for 
Ancstlicsia is rigorously protected 
by lalioratory methods and control. 
Purity, uniformity and freedom 
from all toxic impurities is thus 


assured. 


■iCMi KOH Tin: m;w mali.inckiiuot uiiocitcm:, “cveto- ’Pulmonary Complicatioiia Foilowiin; 
i-roctm; toK i.vt.'iTiiE.'tM.” lviK\>K sr. i.oi'i.', 1,333 .AJmiiiislralions of Cyrloprojiant*, 

OH SKIV VOHK lUFjcB) J.A..M..A, .April 3, 1938. 

CHEMICAL WORKS 

2nd & Mallinekrodt Sts. • St, toois, Mo. 

72 Gold SJroof • Now York, N. Y. 


CHICAGO 

PHUAOILPHIA 


TORONTO 

MONTREAL 
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Synopsis of the DIAGNOSIS of the 
ACUTE SURGICAL DISEASES 
of the ABDOMEN 


By JOHN A. HARDY 
B.Sc., M.D., F.A.C.S., El Paso, Texas 
345 pages, 92 illustrations. PRICE, $4.50 


The diagnosis of the acute surgical dis- 
eases of the abdomen, although often 
difficult and abstruse, is the most 
urgent and important problem of sur- 
gery. Two factors especially contrib- 
ute to this circumstance; First: the 
surgery of these diseases comprises an 
overwhelming majority of all major 
emergency surgical operations ; second, 
the pathology of these lesions is often 
such that ignorance of the condition or 
vacillating judgment as to its conduct 
inevitably results in disaster. In many 
instances this class of surgery cannot 
be taken under advisement and be- 
cause of the short interval of compara- 
tive safety may not permit the delay 
or prolonged study. Conditions are 
seen or quickly arise which must be 
met with instant and correct decision. 
For these reasons, the necessity of con- 
stant study of the diagnosis of acute 
abdominal disease cannot be too 
strongly emphasized. 


Contents’ Surface Localization of Abdomi- 
naTcavitV. General Physical Exanunat, on. 
The History. Diagnosis of: Torsion of 
traabdomini Structures: 

furies Without an Open Wound, Traun^nc 
Diarhr^gmatic Hernia; Acute Pancreaot.s; 
Perforation of Gastnc, Duodenal 
einal Peptic Ulcer; Perforation of Typhoid 
Ulcer; Ectopic Pregnancy; Abdominal ^eg- 
nancy; Embolism and Thrombosis of Mes- 
entenc Vessels; Rupture of Uterus; Ovar- 
ian Intraperitoneal Hemorrhage; Stricture 
of Ureter; Tuberculous Peritonitis; Gastric, 
Duodenal, and Marginal Ulcers; Carcinoma 
of the Stomach; Chronic Appcndicios; 
Chronic Cholecystitis; Acute Appendicitis; 
Acute General Peritoneal Infection; Acute 
Cholecystitis; Diverticulitis of the Sigmoid: 
Acute Salpingitis; Acute Mechanical Intes- 
tinal Obstruction; Cholelithiasis; Renal and 
Ureteral Calculi; Pyonephrosis; Perinc- 


This concise, economical and depend- 
able guide gives you every proved 
means of diagnosis of the acute sur- 
gical diseases of the abdomen. You 
will find it a quick, accurate, and com- 
plete means of study and review of 
the methods of diagnosis of these 
urgent diseases. While every proved 
possibility of the laboratory aid to 
diagnosis has been considered and sug- 
gested, special effort has been made to- 
ward the recognition and diagnostic 
application of signs and symptoms of 
diseases, that may be seen or felt or 
heard. The descriptions of the diag- 
nosis of certain conditions which ordi- 
narily are not classed as acute surgical 
diseases of the abdomen: namely, 
chronic cholecystitis, duodenal, ileus, 
splenic anemia, hemolytic jaundice, 
tuberculous peritonitis, and stricture of 
the ureter are included because the re- 
lief of these diseases is entirely sur- 
crical and because of the irremediable 
pathology which as a rule is a resultant 
of these conditions. 
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TWENTY-TWO AND ONE-TENTH 
PER CENT OF All FATAl 
PERITONITIS IS POST-OPERATIVE* 

During the surgical procedure there may 
be no apparent cause . . . yet post-operative 
peritonitis develops . . . and accounts for 
22. 1 ^ of all deaths from peritoneal infec- 
tion. This means that in many cases the 
surgeon has no inkling of peritonitis until 
it is too late to do anything about it. 

Coli-Bactragen will protect these cases. 
Coli-Bactragen will prevent peritonitis. 

Three hours after you pour Coli-Bactragen 
into the peritoneal cavity it will have in- 
duced a peritoneal hyperleukocytosis suf- 
ficient to destroy the invading bacteria and 
present the production of toxins. Maxi- 
mum protection lasts for 3 or more days 
— long enough to kill olT the baaeria and 
present peritonitis. 

Many leading surgeons use Coli-Bactra- 
gen routinely. They realize the importance 
of presenting peritonitis. 

An-ihut ji ta Eshtivr o^e 
tUctiUiut ejitt o/ fZ. C P/Umn. 

Jiurnjt c/ CJinicjt PjiMusj. 
I 1 .Marfa I>j[e tJJ. 


AMERICAN HOSPITAL 
SUPPLY CORPORATION 

CHICAGO NEW YORK 


Ameniean 

STERILIZERS 


OPERATING 

TABLES 


LUMINAIRE 
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AMERICAN STERILIZER CO*ERI£.PA, 

Sale* Office* In Kew York. Chicago, Boston. St. Loul* 
Agende* In Principal Citle* in the United State* • 
Represented In Canada by Messr*. Ingram A Bell. 
Toronto. Montreal. Winnipeg. Calgary 


Fairbrother^s 

A Textbook of 
Medical Bacteriology 

IJy It. SV. Ealrbrothcr, l>.Sc., 
M.lt.C.r., I>ectnrcr in Bacteriology, Uni- 
versity of Manchester, Late Rcscarcli 
Fellosv in Bacteriology, Lister Institute. 
Loiiilon. Brr page-i, svlth text lUustra- 
tlon.s ami color plates. Price. 

Like many othcr.s. this neiv book con- 
tain.. tile funilamental.s ami e.-i.sentlala of 
Ikiclerloiogy. But unlike otiiors of its 
.'■ire. tlil.'i text a|>i>lie.-< the.'^e funilamental.s 
to tile meilleal .siiie of llio subject. 

In this book tlie application of bacteriol- 
ogy to meiiiclne 1.S consitloroii iintlcr four 
svell-selecle.l main to|ilc.-i: (1) tlie liientl- 
llcatlon of pathogenic bacteria. (2) liie 
Immunolo.glcal <llagnosl.s of ill.se.asc, (3) 
the lietectlon of In.llvl.iuala su.iceptlblc to 
.*1 given iB.'-i.’-'ise, auil {!> .specitlc propity- 
Iax!.H ami tliempy. .VII bacterial ill.se.ise.s 
arc carefully con.sliieresi umler tiiesc four 
grouji... 

The f. V. JIu.by Co.. Pnbllthrrs, Sit. Loul. 
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Published Monthly. Subscriptions may begin at any time. 


Edltorlat Communications 

Original Communications. — This Journal Invites concise original articles of new 
matter in the broad held of clinical and experimental surgery. Descriptions of new 
technics and methods are welcomed. Articles are accepted for publication with the 
understanding that tliey are contributed solely to SURGERY. 

Alonusorlpts submitted for publication may be sent to Dr. Alton Ochsner, 1430 
Tulane Avenue, New Orleans, Louisiana, or to Dr. Owen H. Wangensteen, University 
Hospitals, Allnneapolis, Minnesota. 

Neither the editors nor tlie publishers accept responsibility for the views and 
statements of autliors expressed in their communications. 

Translations. — ^Manuscripts written In a foreign language. If found suitable for 
publication, will be translated without cost to the author. 

Manuscripts, — ^Manuscripts should be typewritten on one . side of the paper only, 
with double spacing and liberal margins. References should be placed at the 
end of the article and should conform to the style of the Quarterly Cumulative 
Index Aledlcus; viz., name of author, title of article, and name of periodical with 
volume, page, and year. Illustrations accompanying manuscripts should be 
numbered, provided with suitable legends, and marked on margin or back with 
the author's name. 

Authors should Indicate on the manuscript the approximate position of text 
figures. The original drawings, not photographs of then), should accompany tl)e 
manuscript. 

Illustrations. — A reasonable number of half-tone Illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editors 
for color plates, elaborate tables or extra Illustrations. Copy for zinc cuts (sucli 
as pen drawings and charts) should be drawn and lettered only In India Ink, or 
black typewriter ribbon (when the typewriter Is used), as ordinary blue Ink or 
colors will not reproduce. Only good photographic prints or drawings sliould bo 
supplied for half-tone work. 

Exchanges.— Contributions, letters, exchanges, reprints, and all otl)ur com- 
munications relating to SURGERY should be sent to one of tl)C editors. 

Review of Books. — Books and monographs, native and foreign, will bo revleweil 
according to tlieir merits and as space pern)lt3. Books may be sent to Dr, Owen 
H. Wangensteen, University Hospitals, Minneapolis, Minn. 

Reprints.— Reprints of articles published among "Original Conimunlcntlons" iimst 
be ordered directly tlirough the publishers. The C. V. Mosby Co., 3o23 Pino Blvd.. 
St. Ixiuls, U.S.A., who will send their schedule of prices. 

Business Commaoicatlons 

Business Communications.— All communlcaUona in f'^fard to ndj.-erUsinm sub- 
scrlptlons. change of address, etc., should bo addressed to Oio pub!lsln.rB. fhu C. 

V. Mosby Company. 3523 Pine Blvd.. St. Louis, Mo. 

Subscription Katest. — Single cople^r, cent^. To UnUctI .StatcM 

and it 3 Possessions and tho Pan-American Countries, per year In advance. 

To Canada, SUK50, and under foreign postage, JU.OO. Includes two volunita a year, 
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Bcmlttanccs.- RcmltUnccs for subscriptions fhoiM , '•™ 

post oiilce or express money order, or registered letter, payable to Iho publishers, 
Tho C. V. 2kl03by Co, 

Chaoso of Addrettn. — Tho publishers should bo 
address about llfceen days before tho dale of Issue, with both nciV and old addrcs^ica 
given. 

Soar^fcelpt ot Coplei.— Complaints for nonrecelpt of copies or r^;f|Uu.5ls for extra 
numbers must bo received on or before the of tho month preceding publication; 
othcrtvlse the supply is likely to be exhausted. 

AUvertJsemenis. — Only artlclv.f of known sdeallrtc value -will bo given space. 
Forms close tenth of month preceding date of Issue. ^VivcrtJ.'ilng rates and pago 
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THESE SOLUTIONS ARE VACOLITER PROTECTED 


BAXTER’S 

INTRAVENOUS SOLUTIONS IN VACOLITERS 




Jmt as a ^natter of good business , , . choose Baxter^s 


When you can have fine intravenous 
solutions in your hospital . . . with- 
out a cent of extra expenditure . . . 
then that is good business. 

When you specify Baxter’s De.v- 
trose and Saline Solutions in Vaco- 
liters you are using fine solutions 
produced by the long experience of 
highly trained laboratory techni- 
cians. You have the advantage of a 
swift, flexible service, “tailor made” 
to fit your own problems . . . service 


being specified today by thousands 
of the country’s finest hospitals. 

All these advantages are available 
to hospitals who use Baxter’s Dex- 
trose and Saline Solutions in Vaco- 
liters. They do not pay any more for 
the advantages of Baxter’s solutions. 
They feel they must have Vaco lifer 
convenience. They feel they 7/iiest have 
the service and protection Baxter’s 
can give them. To them . . . and 
to you ... it is just good business. 


The fine product of 

BAXTER LABORATORIES 

GLESVIEW, ILL. COLLEGE POINT, N. V. CLEND.^LE C^L 
TC.'IO.\TCl.C.A.SAD.\ LO.S'DON, ENGLAND 

Produced and Disttibuicd on ilic Pacific Coast by 
Don Boater, Inc., Glendale. Cal. 

Distributed Edit of the Roddies 

THE AMERICAN HOSPITAL SUPPLY CORPORATION 

CillC.LGO NEW YORK LXiWLN 
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Essentials of 

Obstetrical and Gynecological Pathology 
with Clinical Correlation 

nj- 3IAKIOX DOUGEASS, 31.1).. F..V.O..S.. As.-ilstiiiit Piofes.sor oT GvnecoIiiKV. Western 
Reserve University: .niid ROBERT E. FAl'EKXEK. 31.1)., Senior Clinical Instructor In 
Gjiiecolosy. Western Reserve Universitj'. 

1S7 pages, (i/xlO, with 148 illustiiitioiis. 

Price, cloth, $1.77). 

From the Preface 

F or some years at the AVestern Reserve University we htive t'ouiicl good 
pictures, properly grouped and displayed, of vtilue in the tciiehing of 
obstetric and gynecologic pathologj^. Because of techniciil difficulties con- 
nected with repeated demonstrations of pictures, it occurreti to us that they 
should be incorporated into a manual for easier use. Therefore, these 
pictures are brought together with a few paragraphs of te.xt i-elative to the 
topics which the3’- illustrate. The text include.s, .so far as jiossible, only 
those essentials which the student in an alread}’ crowded curriculum may 
be expected to grasp, or what the average clinical gynecologist or obstetri- 
cian maj^ be expected easilj' to retain in mind. 

The plan is to picture and discuss briefi.v from a clinical jmint of view the 
normal histologj’ and common or important patholog,v of strnetnres from 
the lower genital tract upward. This book is in no sense to lie considered 
a complete atlas of pietures or the discussion exhaustive. In both pictures 
and text, 3ve have followed fairlj- clo.seU' the elementarv material presented 
each j’car in our students’ course. In general, this is the common i-ontine 
patliologic material as it is .seen in the laboratoiy. 

By keeping the text simple and the pictures tlio.se of normal liislology and 
commoulj' seen pathology, we hope the manual jaa.v he partieiilarl,)- liclji- 
fid to the student beginning' his acquaintance with the special j)atliolog\' 
of this field, and to the clinician who, for an\’ rtsison, ma\- want to i-cvicw 
the e.ssential histojiatholog)- of Ids specialty. 


Till-: c. V. CO^irAN V 

rin«« Jilvtl.. St. Lntilm, Mo. 

: SujkI me* tin; ntriV book by X l''.iulkn**r 'ui nji.il < ,,f t .,j 

iin*l Gyii«colo.;lo.jl r^»thoIo;;y.'* 
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DELAY^ED OPERATION IN THE TREATMENT OP THE 
PERFORATED APPENDIX 

CL.S.UEXCE E. O.VRDNER, Jk., JI.D., DURHAil, N. C. 

(From the Department of Fiirgery, J}u1:e University School of Medicine) 

D elay in operation upon a purely surgical intra-abdominal condi- 
tion does not appeal, at first sight, to surgical instincts. Such 
practice in tlie care of the perforated appendix has never become uni- 
versally popular in the forty-six years since it was first advocated by 
A. J. Oclisner' and at present it continues to represent one of the most 
eontrovei-sial que.stio 2 is of surgical practice.- 
Wo were trained in tlie belief that the only treatment for the per- 
forated appendix was immediate operation, and such was our practice 
wlien the Duke Hospital opened in July, 1930. It soon became evident, 
iiowever, that in some cases unmediatc operation did more haim than 
good. CoJivmced tliat tlie principles of delayed operation were sui-- 
gically and physiologically sound, and encouraged by tiic statistics of 
those who had used this form of treatment, we gradually came to adopt 
the plan of delayed operation in all patients in whom a definite pre- 
operative diagno.sis of jicrforatcd ap])endieilis could be Jiiade. This 
study records our experience with 248 cases of appendicitis with perfora- 
tion admitted to tlie surgical service of the Duke Hospital from July, 
1930, to J\ily. 1937 fTable I). 

The rationale of delaying operation in cases of appendiceal peritonitis 
is based upon the fact that a natural protecting inecliani.sm exists within 
the abdomen which, if left undisturbed, i.s u.siially ca])able of causing 
the resolution or localization of appendiceal jicritonitis. This lu-oteetive 
meehanism consists of the intlammatory re.si)ouse to the presence of ir- 
litation within the peiitiiui'um uu<l is ciuiractcx'ized bv the outixourin^^ 
of an exudate which is bactericidal and which contaims icucoeytes and 
tihrin. The lii.rin aggiminates peritoneal surfaces of bowel, omentum 
and abdominal wall in an effort to wall-off areas of inllammation Irani 
iiii eonl aiiiiiialed parts of the peritoneal cavity. This being po.ssibIe, the 
fer 1 ■■iWl, itUm, Ajjij] 0 . ncs. 
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E li LILLY AND COMPANY considers it a privilege 
to co-operate with clinical and other investigators iri 
the development of new and superior medicinal agents. It 
is doubtful whether any similar institution is associated with 
more research of this type at the present time. This harmo- 
nious relationship is conducive to true medical progress. 




\ \ 




Ampoules 'Sodium Amytal' 
(Sodium Iso-amyl Ethyl Barbiturate, Lilly) 
make it possible to provide hypnosis by 
parenteral injection under most adverse 
conditions and in emergencies. 

Ampoules 'Sodium Amytal'are supplied 
as follows: 0.065 Cm. (l grain), 0.125 Cm. 

(l 7/8 grains), 0.25 Cm. (3 3/4 grains), 
0.5 Cm. (7 1/2 grains), and 1 Gm. (l5 1/2 
grains). Intended primarily for treatment 
of convulsive conditions by intravenous or 
intramuscular injection. 7 


Eli Lilly and Company 

INDI ANAPOLIS, INDIANA, U.S.A. 
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DELAY'ED OPERATION IN THE TREATMENT OP THE 
PERFORATED APPENDIX 

Clarence E. G.U!dN£R, Jk., M.D., Dubpiaat, N. 0. 

(From the Feixirtment of Surgery, Duke Dnieersity School of iCeiUcine) 

D elay in operation upon a purely surgical intra-abdoniinal condi- 
tion doe.s not appeal, at first sight, to surgical instincts. Such 
practice iu the care o£ the perforated appendix has never become uni- 
versally popular iu the fort 3 '-six years since it was first advocated by 
A. J. Ochsner’ and at present it continues to represent one of the most 
controversial questions of surgical practice.^ 

We were trained in the belief that the ojilj* treatment for the per- 
forated appendix u'as immediate operation, ajid such was our practice 
when the Duke Hospital opened in Julj’, 1930. It soon became evident, 
however, tliat in some cases immediate operation did more harm than 
good. Convinced that the principles of delayed operation were sur- 
gicall.v and pliysiologicallj’ sound, and cncoui'agcd b^’ the statistics of 
those who had used this form of treatment, we gradually came to adopt 
the plan of delayed operation in all patients in whom a definite pre- 
operative diagnosis of [)erforated appejidieitis could be made. This 
•stud.v rccord.s our ex])erience with 248 cases of appetidicitis with perfora- 
tion admitted to the surgical service of the Duke Hospital from Julj’, 
lilfiO, to duly, 1937 (Tal)le I). 

The rationale of delaying operation in cases of appendiceal peritonitis 
is ba.scd u[)on the fact that a natural protecting mechanism exists within 
the abdomen which, if left undi.sturhed, is tisually capable of causing 
the rc.solution or localization of ai>pendiccal jieritoniti.s. This protective 
mcclianism consists of the inllammatory response to the presence of ir- 
ritation within the })eritonciim and is eliaraeterized by tiie outpouring 
of an e.sudate wliich i.s baeterieidal and wiiieli contains leneoevtes and 
lil.rin. The lihrin agglutinates peritoneal .surfaces of bowel, omentum 
ami ahdununal wall in an effort to wall-off areas of inilammation from 

Pt-'^'hone.il eavit.v. Tin’s being possible, tiie 

iti-'iv.f f„r i.iilill. Itl.iii. .Xiiril (!. 
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Table I 

Genekal Analysis or All Cases Studied 
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0 

(iSo 

0 
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1 115 

' a 

o 

0 
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13 

1 

SO 


Aliscess 

' Ti) 
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1 10 

50 

1 o 

1.15 

3:! 


J-^iUuse peritoni- 
tis 


It 

i 

0 

1 

1 

15 

Total 

Silii 

2(S 

la 

<> 

04 

4 

933 

33 


hP,...:..;.. . j" A' V' •‘V, '“''““'odco a«cr an avt-rase period of 9 days 

DocciUbc \\crc not or wore incrciislnff. 

trelfimJff^wlhnnt* completely or the patient diet! uiuJer conservative 

Surviviufj patients tlischarffed after an average hos- 
I)ltali2ation ot 1(1 thijs to return for niwetulcctomy in 3 months. 


baetei'icklal effect of the inflamniatoi-y reaction is sufficient to cause com- 
plete I'esolution of tlie infection in the majority of properly managed 
cases. Such a jn'otcetii’c mcchaniam is effective only if left undisturbed, 
disturbing elements being any factor, such as food or cathartics, which 
stimulates peristaltic activity in the bowel, or any mechanical procedure, 
such as operation, either of which may break up the protective barrier 
of agglutinated peritoneal surfaces and open the uneontaminated peri- 
toneum to infection. 

Tliis concept was lirst ajiidied by Ochsnei- in tlie preoiierative treat- 
ment of diffuse appendiceal peritonitis. In this condition he advocated 
complete rest of the bowel by withholding everytliing bj* mouth, gastric 
lavage if the stomach and intestinal tract were not empty, and the ad- 
ministration of parenteral fluids until the peritonitis had localized ov 
subsided when operation could be done safely. In his hands, in those 
of Denver,^ Avho soon became a staunch advocate of this plan of treat- 
ment, and more recently in the hands of Guerry' striking reductions in 
the mortality of diffuse peritonitis of appendiceal origin were demon- 
strated. 

Nevertheless, althougJi almost half a century has elapsed since it was 
first advocated, delayed operation has never been adopted by the ma- 
jority of surgeons. Wliy has it not been accejited more uniformlj-'l 
Koyster"’ says that “the Oebsner treatment has been woefully misunder- 
stood” and “dissatisfaction with its results or fatal consequences fol- 
lowing its use have come about cither through inability to comprehend 
its principles or to careless execution in its technique. Such misundei- 
staiiding may be caused by the fact that Ochsner’s descriptions of his 
plan are not easily accessible and that his followers in this country have 
not described their technique in detail. Moreover, set rules governing 
the operation of the plan are diffienlt to outline, for its successful opera- 
tion requires judgment which is intangible and does not easily lend itself 
to a list of didactic rules which may be easily followed. Probably a 
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inorii important cause for the lack of popularity of the treatment is the 
fact that it is more difficult to manage than immediate operation. It 
necessitates care in selecting cases, close supervision during the course 
of treatment, and keen iudgement in determining when operation should 
be done once the treatment is started. It requires the sympathetic 
understanding of the family who usually feel that their jirocrastination 
in bringing the patient late may be compensated for by immediate opera- 
tion, and of the family doctor who may not understand the treatment. 
And, in addition, it requires the cooperation of the patient who, in the 
face of continued improvement in his condition, must take nothing by 
month for a longer period of tune than he finds comfortable. Such dif- 
ficulties, we believe, however, are far outweighed by the shorter period 
of hospitalization, decrease in incidence of complications, and lowered 
death rate which accompany this form of treatment. 


SEI.ECTION OF CASES 


St(t(jc of Disease . — There should be no misunderstanding that delayed 
operation is reserved only for patients with perforated appendices. 
Wliether or not the appendix has perforated in any given case must bo 
determined individually for each patient after a careful analysis of 
liistory and physical and laboratory findings. No definite hour after 
onset of .synqitoms can lie used as a criterion of perforation. WJiile it 
is true that in most severe attacks of appendicitis the appendix is found 
to be ruptured forty-eight hours or longer after an attack, it is not wise 
to set an arbitrary hour, such as forty-eight liours after onset, as a divid- 
ing line to separate eases reciuiring immediate or delayed operation. \Ye 
have seen one patient in whom delayed operation was .iustified in the 
lirsl day of the ilhie.ss and have seen many in whom immediate operation 
was indicated four or five <iay.s after onset of symptoms. It must he 
emphasized that, if after careful evaluation of all diagnostic mciisures 
there exi.st.s a reasonable question as to wbetber the appendix is or is not 
ruptured, immediate operation mu.st be done. Wq have followed this 
rule rigidly and have found that in our group of 171 eases with per- 
forated appeudieo.s in which immediate operation was done SIC, or ;>() 
per eeui, were in patients with symptoms of fortv-tfiglit hours’ duration 
or less. (Table II.) 


Differences of oi.biioti c.si.st n.s to whicii forms of ai>iicii(!iccal peritoni- 
tis should he treated conservatively. Oehsner tii-st advocated his treat- 
mcul m cases of spreading or <liffu.se iieritouitis. In Hnghind, wlicrc 
NhetT.m" lirst uvivocated <le[aye<l operation in JPO.'i. if }i;is been used 
buaeh- in eases where localization has already occurred, while patients 
with dmuse ih-i ilonilj.s. nnhws iimnlnimJ, aiv nsnaiiv .snimiitted to im 
imdiatc oiaTation. lirii.sh .surgeons also Ue.jUentlv treat infi-mim itorv 
...asses eonservatavly for a long period of time. ,ha 
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Table II 


Deuation oe SviiPTOMS Accor.BiNG TO Tueatme.s’t Selected — All Cases op 
r KliKOli ATEI> ApPEN'DI CIT I S 
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0 

s 
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!> Java 

a 
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0 

1 

0 

6 

0 

to ilavs 


1 

5 



1$ 

s 

25 

Longer 

10 

1 

11 



211 

23 

17.4 

Total 

171 

lo.2.% 

(it 

(i.2% 1 

1.'! 1 

23% 

248 

13.3% 


‘DCiith from general pciTtonltis. 
tDeatlv {rom pnevimonia. 
tDentU (rom retroperitoneal abscess. 
§Death from subphrcnlc abscess. 
UDoath (rom pulmonary embolus. 


conservative treatineut lias been reserved largely for patients tvitli dif- 
fuse or spreading peritonitis, and, Avheii inflannnatory masses have ap- 
peared, early operation has usuallj’’ been advocated. We have combined 
these two applications of the conservative regime and notv treat all pa- 
tients witli ruptured appendices conservatively, with the exceptions as 
listed below, regardless of the stage of the peritoneal infection in which 
the patient is first seen. Our experience (Table I) has been largest in 
patients with inflammatory masses present on admission. Only two pa- 
tients with diffuse peritonitis have been treated conservatively. In one 
the infection localized satisfactorily and was drained. Tlie other patient 
entered the hospital in the twenty-fifth hour of her illness with signs of 
generalized peritonitis, maximum in the pelvis, thought to be coming 
from a salpingitis. Placed on the conservative regime, she seemed to im- 
prove, although her temperature and pulse did not fall, and slie died on 
the fifth day of generalized peritonitis. Tliis case, early in oiu e.xpeii 
ence corroborated the observations of Alton Oclisner^ and has convinced 
ns that expectant treatment is unwise in tlie presence of early peifo a- 

tion of the appendix and widespread signs of J 

tion, we now feel, represents the only major contraindication to tin. 

Agelfpatimt.^A. J. Ochsner recognized early in 

fu, ...an’child,-.., .ho io 

to act as a protection. This opinion nas been modified bj Alton Ochsnei 
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who recommends tlie conservative regime in children in whom localiza- 
tion of the peritoneal infection is hegimiing. And more recently it has 
been reversed by the experience of Coller and Potter® at the University 
of iilichigan and Adams and Bancroft® at the University of Jlinnesota 
wlio liave found the use of delayed operation advisable in children with 
diffuse as well as localized appendiceal peritonitis. 

Coller and Potter® in 1931 reported a series of 18 children witli diffuse 
])critonitis treated conservatively with a mortality of 12.5 per cent. Al- 
thougli recognizing that the delayed form of operative treatment is less 
efficient in eliildren than in adults, as is any form of treatment in this 
age gi’oup, their results using delayed operation w'ere superior to im- 
mediate operation and tliey recommend the use of the conservative 
regime in all patients with diffuse peritonitis regardless of age. Adams 
and Bancroft® in 1937 reported 110 children with appendiceal peri- 
tonitis treated conservatively. Sixty -seven of these patients had gen- 
eralized peritonitis. Sixty -one per cent developed inflammatory masses, 
only 10 per cent of which formed abscesses which had to be drained. 
Ninety-five of the remaining cases subsided completely and were dis- 
charged to return for interval appendectomy in ciglit weeks. Tlie mor- 
tality in this .scries of 110 cases was 4.5 per cent. 

Our practice has been to treat children with appendiceal peritonitis 
conservatively only when localization i.s already beginning, and to use 
immediate operation for children with diffuse peritonitis. We have 
used tile conservative treatment in 15 children (Table III). In 11 of 
lhe.se, symptoms and signs subsided entirely and the patients left the 
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liospital without operation, to return in three months for interval ap- 
pendectomy. The remaining 4 failed to improve and were operated 
upon on an average of eight <]iiys after admission. One died of a 
subphrcnic abscess which ruptured through the diaphragm. AU the 
others recovered. 

In children with diffuse peritonitis, it has been our practice to use im- 
mediate operation. Jones and Jrenefee,^'’ in an analysis of all cases of 
appendicitis in our children’s ward between 1030 and 1935, found our 
mortality in 12 children with generalized peritonitis, all treated by im- 
mediate operation, to be 42 per cent. In the past three years 11 children 
with geneialized peritonitis have been treated, 10 bj' immediate opera- 
tion and 1 by delayed operation. Five of those subjected to immediate 
operation died. AYe arc not satisfied with this result which contributes 
largely to our mortality of 42.8 per cent in all cases of diffuse peritonitis 
treated in the past three years (Table IV). And in the future we intend 
to follow the practice of Coller and Potter and Adams and Bancroft and 
treat childi'en with generalized appendiceal peritonitis conservatively 
the same as adults. 


t.vble IV 

Analysis or All Cases of Perfor.vted Appendicitis Showing the Impeovejient 
IN Mortality B.ite in the Period 1934-1937 With Consistent Use op the Con- 
servative Regime When Indic.wed E.ycept in Cases of Diffuse Peritonitis in 

Children 
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31 
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30 
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6 
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0 

■■ 
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delayed 









No operation | 


0 

39 
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n 

0 

4b _ 

1 

Total 1 

40 1 

5 % 

73 

4.3% 1 

14 1 

43.S% 

12(i 1 

8.7% 


•Ten of these were in children under 13 years of age, of wlioni 5 died. The 
remaining 3 were in adults with symptoms of loss than two days. One of those died 
the day of operation of shock. 


Previous Catharsis.- — The recent ingestion of cathartics has been 
stated by Bailey” to be a justifiable reason for not using tJic delayed 
treatment. It is our feeling that such catharsis represenfs a hazard 
equally as dangerous if immediate operation were undertaken and we 
have rarely been influenced by a history of catharsis during the attack. 
Of our 77 eases treated eonservatively, 37 had had catharsis. 
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Quesliona of Diagnosis .— a definite dift’ereiitial diagnosis be- 
tween peiiorated appendicitis and some other intra-abdominal catas- 
trophe which requires immediate operation cannot be made, immediate 
operation should be done. If, on the other hand, the alternative condi- 
tion suspected does not require immediate operation, indication for de- 
layed operation is all the more certain. 

Prepaaiicy. — Collcr and Potter® urge tliat the delayed form of treat- 
ment never be used in pregnant women, stating that the presence of the 
enlarged uterus prevents localization of the infection. Bailey,’^’- on the 
other hand, states that the presence of a pregnancy should not influenee 
one in the selection of suitable cases for delayed operation. We have 
had no experience with this condition. 

Facilities for Cure . — It must be emphasized that the conservative 
treatment of appendiceal peritonitis is not a substitute for operation but 
a preparation for it. It is not to be undertaken in the home or by the 
family doctor but in a hospital, "on the threshold of the operating 
room”“ under the constant eye of the surgeon who is to operate at any 
hour if necessary. Adeciuate care can be given satisfactorily in any 
modern hospital with a trained nursing staff. However, if the surgeon 
is not so situated that he can visit his patients personally at least three 
times daily and be prepared to respond at any hour if called, the delayed 
form of treatment should not be undertaken. 


JIANAOE.ME.N’T OF CON.SERVATnT'; TRE.VTMENT 


Once a patient is selected for the delayed operative treatment, the 
following regime is outlined : 

Fowler’s I’osilioti . — Tlie patient is kept in bed in Fowler's position 
with the liead of the bed elevated on six-inch blocks. 

Sothinu by Mouth . — Although Sherreu'- and his followers in England 
allow water by mouth, we are convinced of tlic wisdom of Ochsner’s 
original plan and give absolutely nothing by mouth during tiie early 
days of the treatment. 

Fare literal FI aids.— A (luid intake of 2,000 to 4,000 c.c. is maintained 
daily hy divided intravenous iujeelions, subcutaneous infusion, or eon- 
linuons intravenous iniusion.s; Fhiids are not administered by rectiuu 
nor are large enemas given. Care must be taken that the electrolytes of 
the hlootl are not dei)leled. partieuhirly if eon.stanl .siphonage of the 
stomach is maintained. ” 


daMnc /mroyc.- If the patient has heea vomiting, ha.s eaten reeentlv 
or a he IS drstetuied, the stomach is washed. If duodenal content is re- 
eovered eommuous siphon drainage of the stomach is maintained, usim^ 
the method (ii Wangensteen until .sueh drainage stops. 

.SWafma...-.li has been our experienee that opiates are seldom neees- 
-I . . I.ie ocenrrenee ot pan. d,„-in^. (reatn.e.it usually indicates ti.at 
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an abscess should bo drained or that tlie intestinal tract is overloaded 
and stomach siplionage is nccessaxy. Opiates are used only to allay rest- 
lessness or apprehension. We have not used large doses of morphine to 
increase intestinal tone. 

Specuil^ Observation. — ^i\s soon as the patient is admitted, the e.xtent 
of abdominal signs is carefully recorded on his chart. If he enters with 
a palpable inllammatory mass, its e.xact size is drawn on the abdominal 
wall with gentian violet. In addition, a sjjeeial bedside nursing chart is 
kept on which the nurses record the rectal temperature every two hours, 
the irulse every hour, and the occurrence of vomiting and pain, as well 
as the fluid intake, nature and amount of stomach drainage, if anj’-, the 
urinary output, and the passage of flatus or feces. 

CmNIC.lL COURSE UNDER CONSERVATIVE TREATMENT 

There are several possible courses rvliieh may be followed by the 
peritoneal infection under conservative treatment (Pig. 1). Thej^ are: 


APPENDICEAL PERITONITIS 
77 CASES 



Fig. — Diagram showing the course followed and the result in 77 cases of ap- 
pendiceal peritonitis treated conseiwatively. The 77 cases included 2 with diffuse 
peritonitis, 15 with local peritonitis, and (50 with palpable masses. Of the CO cases 
in which signs and symptoms completely resolved and the patients were discharged 
to return for interval appendectomy, IS entered with palpable masses and 12 with 
local peritonitis. Of these 12 cases with localized peritonitis, .5 developed palpable 
masses wliich subsided and 7 subsided witliout first forming a mass. Of the 13 cases 
which failed to subside and in which operation became necessary, 1 entered with 
diffuse peritonitis, 2 with local peritonitis, and 10 with palpable masses. 

1. The entire inflammatory process may disappear by resolution. This 
occurred in 60, or 7S per cent, of our 77 cases treated conservativeljL 

2. The inflammatory process may hecoine localized in the right iliac 
fossa or in the pelvis, forming a palpable inflammatory mass. Such a 
mass (a) may then resolve, (b) may fail to resolve or actually increase 
in size and necessitate drainage, or (e) may rupture into the i)eritoneal 
cavity, the bowel, or the retroperitoneal tissues. 

3. The inflanunatoiy process may continue to spread and the patient 
may succumb to a generalized peritonitis. 

One must be on the alert for the dcvelo 2 )ment of any of these pos- 
sibilities and if indication of continued spread of the peritoneal infec- 
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tiou 01 ’ of increase in size or rupture of an abscess occurs, immediate 
operation must be done. 

Resolution of the Fcritoneul Infection . — ^In the majority of patients 
under the conservative regime of ti’eatment resolution of the peritoneal 
infection occurs and improvement in the general condition is observed 
from the start. Vomiting and pain stop, dehydration is overcome, ab- 
dominal distention is lessened, tenderness and rigidity of the abdominal 
muscles decrease, and the temperature and pulse gradually fall. 

The continuation of abdominal pain, as is contrasted to abdominal 
soreness, usually indicates that the appendix is not ruptured or that an 
abscess under tension is present. 

■\Vith tlie complete rest given the gastrointestinal tract and ivith the 
use of the indwelling nasal catheter in the stomach, when indicated, 
abdominal distention has never been a troublesome condition. 

The temperature usually subsides slowly and in our experience ap- 
proximated normal in an average of seven days (Chart I), ilainte- 
imnce of an elevated temperature in itself for a few days need not be 
considered abnormal. 

The pulse usually falls before the temperature (Chart I). A rising 
pulse is one of the most important single signs of trouble and usually 
indicates that the delayed treatment should be abandoned. 


If the clinical course progres.ses satisfactorily, the patient is kept on 
nothing by mouth until the temperature approximates normal, all dis- 
tention has disappeared, and he is free of discomfort. 'Water in amounts 
of 30 c.c. hourly is then started. If this is not accompanied by ab- 
dominal discomfort or rise in temperature, broth, ginger ale, and orange 
albumin are given in amounts not exceeding 30 e.e. per hour on the fol- 
lowing day. This is then increa.scd to GO c.c. on tlic next day, clear 
liipiids as desired the next day, and soft diet thereafter during the hos- 
pital stay. As feedings are started, the nursing chart, .symptoms, and 
alidominal signs must be watched closely for evidence of a flare-up in the 
intlammatury jtroce.ss. If at any time abdominal di.scomfort, increase in 


aluiominal signs, or reeurrenee of taeliycardia or fever appears, all 
tluid intake by movith must be slopped. If signs do not then subside 
promptly, operati.m must be done. If it is nece.ssary to keep a patient 
<m imthiiig l.y mouth fur longer than four or live days, ;is is often the 
ca.se, transfusions of add e.e. of eit rated I)lood are given at one- or two- 
day intervals. .Xone of our patients tunlergoing conservative treatment 
Imve developed nutrUn.nal vde.na, although we occasionallv have seen 
tins m postoperative patients with j.eritonitis, in whom ‘feedin- bv 
mouiU has been withheld for a long period of time. ” ' 

.iW..'! /-na.dem.-TIie patient may enter the hospital with a 
p.tlp.dile mJammatory ma.ss or one may develop wi.ile under treatment. 
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It is surprising how often large inflammatory masses will disappear coiu- 
l)letely under the conservative regime of treatment. Such was the case 
in 53, or 78 per cent, of the 68 patients who either entered with or de- 
veloped inflammatory masses while under conservative treatment. In 
367 cases of appendiceal peritonitis nuth inflammatory mass treated 
expectantly. Sworn and Fitzgibbon'- report 298, or 81 per cent, to have 
subsided, 13 by evacuation into the bowel. Love*^ reports 68 per cent 
of 341 cases and Adams" 67 per cent of 214 cases as subsiding com- 
pletely under the conservative regime. 

About 20 per cent of inflammatorj’- masses will not subside and will 
form abscesses which must be drained. That such an abscess may rup- 
ture into the peritoneal cavity must be remembered by all who practice 
delayed operation. In our series of 68 patients with inflammatory 
masses on admission or who developed them while imder the eoui’se of 
treatment, 13, or 19 per cent, did not subside and were drained at opera- 
tion, the appendix not being removed in any of these cases. None in 
our experience have had an ab.scess rupture into the peritoneal cavity or 
into the bowel. One patient admitted one month after onset of symp- 
toms died thirty-six hours after admission with a large retroperitoneal 
absce.ss. 


Close observation of patients with inflammatory masses undergoing 
the treatment must be maintained .so that those with absce.sses which 
need drainage or which might rupture may be .selected for operation. 
Careful evaluation of the temperature, pulse, abdominal symptoms, and 
size of the abdominal mass must be made frcciucnlly. The size of the 
ina.ss is mapped on the abdominal wall daily and bimanual examination 
of the i)elvis made every two days. The following are taken as indica- 
tions for operation: (1) The ma.ss is not decreasing in size after four or 
live days’ treatment; (2) the temperature is not subsiding after a week; 
(3) the mass is growing larger (this is indication for immediate opera- 
tion) ; or (4) pain, as contrasted to abdominal .sorcne.ss, appears. Be- 
can.se of the difliculty in e.stimating the size of i)elvie ab.sces.sc.s, Bailey 
does not treat al)sces.s in this position exj)eetantly. We feel that bi- 
manual examination of the pelvis can give reliable evidence of the size 


of pelvic :ibsees.se.s and have not he.sitated to treat ab.scc.s.scs in tliis posi- 
tion by delayed operation. Coller and Potter draw attention to edema 


of the genit.il.s »ls sign of large intra-abdominal abscesses under tension 
whieli re(inire immediate operation. They :dso feel that ;i ri'turn of 
elevation in levieoeyte count after a preliminary fall thiring treatment 
indicates the itrcseuee of ;in absees.s. 


None ot our p;Utents have had an absce.ss rupture into the peritoneal 
cavity while under conservative treatment, although Bailee” reports 
Mieh a eataslrophe. H,s patient, ageil 11 vea.-s, secmeil to be j)rogres.s. 
.ng xi iwiaeionly .although the absee.ss was ..ot deeremsing i„ size' O.i 
tl.- .u.h day he su<ide..ly collapsed a..d showed sig.is of ge^-n.! 
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a mass of adhesions as to make the proeedure extremely difficult and 
hazardous. On the other hand, we have never failed to express sui-prise 
at the relative absence of adliesions and tiie ease of tlie operative pro- 
cedure when the appendix is removed three months after tlie attack. 


RESULTS OP DEL.VYED OPEILVTION 


Mortiilitij . — It is tlie experience of all who have used the delayed 
form of operative treatment in appendiceal peritonitis, as outlined, that 
the mortality rate is significantly reduced. Our seven-year experience 
with perforated appendices is divided into periods (Table IV). From 
1930 to 193-1 delayed operation was not used in the early years and in 
the latter ones only occasionally. This series numbered 122 patients. 
In the period 1931 to 1937, which includes 126 cases, delayed operation 
was used in all patients when indicated. The mortality rate in the 
latter period, 8.7 per cent, was less than one-half that of the IS per cent 
of tiie first period. This reduction was accomplished mainlj' in the 
groups of local peritonitis and abscess where the mortality fell from 
10 per cent to 5 per cent and from 11.3 per cent to 1.2 per cent respec- 
tively. 

Guerry* in 1936 reported an operative mortality of 1.1 per cent in 
139 eases of dift'use peritonitis treated by delayed operation in contrast 
to a mortality of 10.6 per cent in 91 similar cases treated by immediate 
operation. Deaver and iMagoun* report a mortality of 10.5 per cent for 
all ca.scs with acute appendicitis treated between 1901 and 1905. In the 
period 1910 to 1911 tliis fell to 3.7 per cent and between 1915 and 1919 
to 1.2 per cent, a reduction which they attributed to the delayed form 
of operative treatment used in the latter periods. Goiter and Potter^ 
I'eiiort a mortality of 9.1 jier cent in 87 cases of spreading peritonitis 
oeeurriiig in patients of all age groups treated by delayed operation. 
Adams uiul Bancroft'' in a .scries of 110 children, 67 of whom had gen- 
eralizetl ])eritonitis, rei)ort a mortality of 1.5 jjer cent using the conserva- 
tive regime of treatment. Stanton’" reports 113 eases with well-marked 
evidenees of ])eritonitis. In 31 with immediate operation the mortality 
was -12 i)er cent, while 82 were treated by delayed ojicration with a 
mortalily of 8.5 per cent. Bunch and Doughty” in a series of 512 eases 


of i)erforaled aiipeiulieitis treated conservatively when indicated report 
a moiTality of 9.5 per cent. In similar .slmlies Kirtley and Daniel"* in 
a series of 308 eases report a mortality of 16.2 per cent and Sperlin-' 
and Myriek"-' a mortality of 16 per cent in 175 eases. 

Sworn and Fitz..^il.bon-= report -187 eases of perforated appemliees 
with pa pable mass. One hundred and twenty were operated upon im- 
mediately .•md 69 alter a preliminary ,Jelay with a mortalitv of 7 9 per 
cent In .. .. eon.servat.ve treatment was ns.-d and no operaUon dom at 
|i.e ume with a mortality of 0.68 per cent. Love” reports 311 eases of 
>"'••'1 l" nto.nt.s and al™ treated conservatively with a mortalitv o 
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tis. Iniiiiciliiite oporatioii M-as done, drainage was instituted locally and 
suprapubically, and the patient recovered. Jopson ajid Pfeiffer'" re- 
poit three patients with perforation of an appendix abscess into the 
flee peritoneal cavity, although none occurred in jiatients hospitalized 
under the conservative reg-inie. All had had sudden e.xacerbations of 
their abdominal symptoms with evidence of a violent peritoniti.s. Two 
had also shown evidence of circnlatory collapse at tlie time of the rup- 
ture. Operation was done in one case tivo days after rupture, in an- 
othei after twelve hour.s, and in the third in four or five hours. Only 
the last patient survived. They emphasize that when an abscess per- 
forates into the free peritoneal cavity immediate operation is impera- 
tive. 

Continued Spi'ciid of the Peritoneed Infection . — The process of inflam- 
mation within the abdomen niaj’^ fail to limit spread of infection from 
a perforated appendix. However, in only 1 of our 77 cases treated 
expectantly did the infection fail to localize or subside, and the patient, 
we now recognize, ivas improperly selected for delayed operative treat- 
ment. 

If from the onset of treatment abdominal signs do not recede, pain 
subside, and the jnilse I'ate fall, one sliould be hesitaiit to continue the 
conservative regime. If the abdominal signs are found to be spreading, 
the pain increasing, or the pulse rising, immediate operation becomes 
necessary. Bailey draws particular attention to a risiiig pulse as an in- 
dication that the conservative treatment must be abandoned. One need 
not be alai'ined at a maintained temperature for a few days. 

WHEN TO operate 

The proper time to operate is as important in the successful conclusion 
of the conservative treatment as is the selection of cases or the manage- 
ment of the regime. 

As already indicated, if a localized inflammatory mass is not subsid- 
ing or is increasing in size, if an abscess ruptures into the peritoneal 
cavity, or if continued spread of the peritoneal infection occurs, im- 
mediate operation should be done. Fortunately, except in the case of a 
small percentage of inflammatory masses which do not subside, it is 
unusual for appendiceal peritonitis not to resoh^e spontaneously under 
a propei'ly managed regime of treatment as outlined. 

When then should operation be done in the case where the infection 
is subsiding satisfactorily? Some delay operation only until the peri- 
tonitis shows evidence of localizing; othci’s opeivite as soon as the acute 
inflammation has subsided, which is usually after eight to ten days of 
the treatment; while still others wait two or three months after the at- 
tack before removing the appendix in an interval stage. We fo^o^^ the 
latter form of treatment. Opez-ation in the pi-csence of I’ccent peritozieal 
infection is too often complicated by the presence of free pus or by such 
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a mass of adhesions as to make the procedure extremely difficult and 
hazardous. On the other hand, we have never failed to express surprise 
at the relative absence of adhesions and the ease of the operative pro- 
cedure when the appendix is removed three months after the attack. 


RESULTS OF DELAYED OPERATION 


Mortality . — It is the experience of all who have used the delayed 
form of operative treatment in appendiceal peritonitis, as outlined, that 
the mortality I’ate is significantly reduced. Our seven-year experience 
with perforated appendices is divided into periods (Table IV). From 
1930 to 1934 delayed operation was not used in the early years and in 
the latter ones only occasionally. This series numbered 122 patients. 
In the period 1934 to 1937, which includes 126 eases, delayed operation 
was used in all patients when indicated. The mortality rate in the 
latter period, 8.7 per cent, was less than one-half that of the 18 per cent 
of the first period. This reduction was accomplished mainly in the 
groups of local peritonitis and abscess where the mortality fell from 
10 per cent to 5 per cent and from 14.3 per cent to 4.2 per cent respec- 
tively. 

Guerry^ in 1936 reported an operative mortality of 1.4 per cent in 
139 cases of diffuse peritonitis treated by delayed operation in contrast 
to a mortality of 10.6 per cent in 94 similar cases treated by immediate 
operation. Deaver and Magoun^ report a mortality of 10.5 per cent for 
aU cases with acute appendicitis treated between 1901 and 1905. In the 
period 1910 to 1914 this fell to 3.7 per cent and between 1915 and 1919 
to 4.2 per cent, a reduction which they attributed to the delayed form 
of operative treatment used in the latter periods. Coller and Potter® 
report a mortality of 9.4 per cent in 87 cases of spreading peritonitis 
occurring in patients of all age groups treated by delayed operation. 
Adams and Bancroft® in a series of 110 children, 67 of whom had gen- 
eralized peritonitis, report a mortality of 4.5 per cent using the conserva- 
tive regime of treatment. StantoiP® reports 113 cases with well-marked 
evidences of peritonitis. In 31 with immediate operation the mortality 
was 42 per cent, while 82 were treated by delayed operation mth a 
mortality of 8.5 per cent. Bunch and Doughty*' in a series of 512 cases 
of perforated appendicitis treated conservatively when indicated report 
a mortality of 9.5 per cent. In similar studies Kirtley and Daniel*® in 
a series of 308 cases report a mortality of 16.2 per cent and Sperlin«- 
and ilyrick*® a mortality of 16 per cent in 175 cases. ° 


Sworn aiid Fitzgibbon*® report 487 eases of perforated appendices 
with pa pable mass. One hundred and twenty were operated upon im- 
mediately and 69 alter a preliminary delay with a mortality of 7 9 per 
cent In .98 conservative treatment was used and no operation done at 
he line with a mortality of 0.68 per cent. Love*® reports 341 cases of 
01 al peutonitis and abscess treated conservatively with a mortality of 
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3.5 per cent. Iiuincdiate operation was done in 1,044 ca.ses of all forms 
of appendiceal peritonitis with a mortality of 8.8 per cent. Adams” in 
a similar series reports a mortality of 4.2 per cent in 214 cases treated 
conservatively and 13.2 per cent in 553 eases treated by immediate 
operation. Bailey” in 242 cases of all forms of acute appendicitis 
treated by immediate operation had a mortality of 1.6 per cent. Of 73 
eases with appendiceal peritonitis treated conservative!}'’, the mortality 
was 1.3 per cent. 

Complications . — In our series of 60 patients in whom complete resolu- 
tion of the peritoneal infection occurred ■without operation, complica- 
tions developed in 3, or 5 per cent of cases (Table V). In the series 

Table V 


Co.MPUCATION.S AND DuK.VTION OP HOSPITALIZ.VTION IN C.VSES TREATED CONSEBV.I- 
TIVELY WlTlIOOT OPER-VTION 



NUMUEil 

CASES 

1 

NONPATAt> 

complications 

FATAL COMPLICaV- 
TIONS AND CAUSE 
OF DEATH 1 

AVERAGE HOSPI- 

TAL STAY NON- 
FATAL CASES 

Local peritonitis 


IliSrHiMI 

Pnomnonia 1* 

17.4 (lays 

Abscess 

H 


Pneumonia 1* 

Retroperitoneal 

1 .abscess 1* 

! 13.7 days 

General peritonitis 



Peritonitis 1* 


Total 

04 1 

3 (0%) 1 

4 



•Autopsy performed. 


of 145 who survived immediate operation, complications were present in 
29, or 20 per cent (Table VII). Sworn and Fitzgibbon” report 17.1 
per cent complications in their group of appendix abscess cases with 
operation and 6.7 per cent with conservative treatment. 

None of onr cases have developed subphrenic abscess or pylephlebitis 
while uudei* the conservative treatment. Bailey states that subphienic 
abscess is almost unlniowu and that the pylephlebitis does not occur 
under delayed operative treatment. 

Duration of Hospitalization.— That the period of hospitalization is 
not increased is indicated by the average duration of hospitalization in 
Tables V, VI, and VII. In patients with appendiceal peritoniti.s 
treated by immediate operation, the average hospital stay was 26.1 days. 
In those whose symptoms subsided completely under conservative treat- 
ment, it was 16 days. If to this is added a period of 7 days, which is 
the average period of hospitalization for interval appendectomy the 
total is 23 days. In the group in whom operation was unsuccesstuliy 
delayed the total period of hospitalization was 29.7 days. 

SUMinVRY AND CONCLUSIONS 

The delayed form of operative treatment in appondieoal peiitonitis is 
ba.sed on sound physiologic and sm-gical principles. It is indicated in 
all forms of appeudieeal peritonitis regardless ot age e.xeept in the 
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presence of early perforation with widespread signs of peritonitis. 
Management of the treatment requires absolute rest of the intestinal 
tract, maintenance of an adequate fluid, mineral, and caloric intake by 
routes other than by mouth, and careful observation for evidence of 
continued spread of a peritonitis or rupture of an abscess, in which case 
immediate operation becomes necessary. 

Of 77 patients with appendiceal peritonitis treated conservatively, 
60, or 78 per cent, subsided completely in an average of 18 days and 
were discharged to return for interval appendectomy in 3 months. 
Thirteen cases failed to subside and formed abscesses which had to be 
drained on an average of 9 days after admission. 

The entire series of 248 cases of appendiceal peritonitis is divided 
into two periods. In the first, when delayed operation was used only 
occasionally, the mortality in 122 patients was 18 per eent. In the 
second period, with consistent nse of delayed operation, except in chil- 
dren with generalized peritonitis, this fell to 8.7 per cent in a group of 
126 patients. This reduction was accomplished largely in the groups 
with local peritonitis and abscess where the mortality rate fell fi'om 10 
per cent to 5 per cent and from 14.3 per eent to 4.2 per cent I’espectively. 

Failure of reduction in mortality in the group of general peritonitis 
cases is caused by the fact that in both periods immediate opei’ation 
was used in aU children with diffuse peritonitis. Application of the 
principle of delaj^ed operation to children with general peritonitis the 
same as to adults, even though such treatment is recognized to be less 
efficient in children, we feel would have reduced the mortality in the 
diffuse peritonitis group. 

The complication incidence in survivors of delayed operation was 
5 per cent and of immediate operation 20 per cent. The average period 
of hospitalization of survivors in the group which subsided completely 
under the conservative regime was 16 days and in the group with im- 
mediate operation 26 days. 

The reduction in mortality, incidence of complication, and duration 
of hospitalization in patients ivith appendiceal peritonitis treated by 
delayed operation justifies the more undely accepted use of this form 
of treatment. 
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END RESULTS FOLLOWING THE REMOVAL OP AN 
‘ ‘ INACTIVE ’ ’ APPENDIX 


Charles E. Rea, M.D., and Le Roy Kleinsasser, ^LD., 
Minneapolis, Minn. 

(From, the Dei)artment of Sur/jery, University of Minnesota Medical School) 

I T IS generally agreed that the treatment of the acutely inflamed 
appendix is its immediate removal. However, it has happened to 
every surgeon that occasionally, while the history and physical findings 
have seemed typical of acute appendicitis, an apparently normal ap- 
pendix Avas found at operation ; furthermore exploration of the abdomen 
may have failed to reveal an}' other diseased organ to account for the 
physical findings. The pathologist, finding no gross or microscopic evi- 
dence of inflammation, usuall}' diagnoses such appendices “inactive.” 

On trying to rationalize the whole situation after operation, the sur- 
geon may wonder if the patient really liad appendicitis and if the 
operation was necessarj'. However, careful preoperative and operative 
examination excluded other po.ssible causes. Even laboratory and x-ray 
examinations of tlie patient after appendectomy may fail to detect any 
pathologic condition to account for the symptoms. As a result, the 
surgeon usually resigns himself to wait and see if the patient develops 
any symptoms following operation. 

The purpose of this paper is to report the results folloAving appendec- 
tomy where the patients had the histoiy and physical findings sugges- 
tive of acute appendicitis, yet the gro.ss and microscopic examination 
of the removed appendix failed to shoAv any inflammation (inactive). 
In this study appendices removed incidentally during the course of some 
other operation were not included, nor were cases of acute appendicitis 
treated conservatively at first and then at a later date the appendix 
removed after the acute inflammation had subsided. 


One hundred and forty-three such eases were available for stud}'. 
These occurred between Jan. 1, 1931, and July 1, 1937. In tiiis same 
period a total of 1,770 eases of appendicitis was recorded at the Univer- 
sity of Minnesota Hospitals. Fifty-three of the subjects were males 
and 90 females. One Iiundred nineteen of the eases (83.3 per cent) were 
under 20 years of age. There ivas no increased incidence of the disease 
during any particular time of the year. 


All the patients complained of pain in the right lower quadrant of the 
abdomen. Eighty-one of the patients were nauseated and 71 -aye a 
tetory „t vomiting. Two.it, -fo„r lmd n„„o.vm. Thro, patie..,. 
l^d ot Hmn-ko, und another 3 hod l„„-ni„g and poin on urination. 
neceiveU for pubKcatlon. ' ' 


-April 2fi, 193S. 
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wjSb r an acute attack, of 

pin of f) less than forty-eight hours. Seven- 

teen of these 78 cases gave a history of one or more previous attacks. 

• complained of recurrent attacks of pain 

i/i the right lower quadrant of tlic abdomen. Because tlie symptoms 
were not so acute, more detailed study could be given to the patients in 
this group. Eighteen patients had x-ray studies of the Iddney, ureter 
and bladder (KUB) ; 3 were given barium enemas, 1 had a Graham- 
Cole dye-excretion test of the gall bladder, and 3 had gastrointestinal 
studies; 9 had x-ra3's of the chest and 9 had eystoseopic examinations. 
Die results of all these studies were negative. 

Phj'sically, there was pain, tenderness, and rigidity in the riglit lower 
quadrant of the abdomen in aU cases. In 30 per cent of the eases there 
was a suggestion of rebound tenderness in that region. On rectal exam- 
ination, onc-fourth of the cases complained of tenderness on the right. 

The temperature of these patients ranged from 99.2 to 99.4°. In 
only 1 was the temperature as high as 101.2°. The number of leuco- 
cytes in the blood was under 15,000 in all but 9 cases. The highest 
leucocyte count was 23,500. The total number of , polymorphonuclear 
leucocytes in the blood smear was usually under 80 per cent. In 14 
cases it ivas over SO per cent, and in 1 tlie total count was 94 per cent. 

Examination of the urine was negative in all but 8 eases, m which 
albumin, red or white blood cells were found. Seven of these patients 
had x-ray studies of the kidneys, ureters, and bladder (KUB), and 5 
•were examined with the cystoscope with negative results. 

An appendectomy through a McBurney incision was performed in 
all eases. There were no deaths in this series. 


RESULTS 

A letter was written to each patient asking him to come back to clinic 
for a checkup or to write in his own words how he had felt since his 


TiVBtE I 


TOTAI« PEU CENT AVAILAIiLE 
PEE CENT >m CHECKUP 

Total number of patients 

143 

100.0 


Failed to reply 

41 

2S.C 


Available for study 

102 

71.4 


(a) Examined at clinic 

IS 



(b) Eeplied by mail 

S4 


11.7 

Recurrence of same or otlier s.vmptoros 

12 


Felt well since operation 

90 


SS..’! 

Felt well less than 1 yr. 

5 


o 

Felt well .1 to 2 yr. 

19 


V2 

Felt well 2 to 3 yr. 

20 


Ki 

Felt well 3 to 4 vr. 

20 


1*0 

Felt ^vell 4 to o yr. 

27 


14 

Felt well over 3 yr. 

•10 


27 
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operation. It was very desirous to contact patients wlio had been 
operated upon four or five years previously. A summary of tiie results 
is given in Table I. 

The salient points of this follow-up are : 

1. Of a total of 143 patients from wliom an inactive appendix had 
been removed, 102 replied by letter or were examined in clinic as to 
their condition since operation. Of these, 90 were well and 12 liad had 
recurrence of the same or other symptoms. 

2. Seventy-three of 143 patients had been operated upon four or more 
years before. Forty-one of tliese 73 patients were followed; 32 (78.1 
per cent) were well, and 9 (21.9 per cent) were not. Those not well 
were as follows : 

Table II 


HOSPITAL 

NO. 

SEX 

AOE AT 

APPENDECTOMY 

DATE OP 
APPENDECTOMY 

PRESENT COMPLAINT OB DIAGNOSIS 

595239 

F 

11 yv. 

Aug. 

23, 1930 

Still lia.s pain right lower quadrant, 
e.specially at pregnancies. 

oflOIl 

F 

17 ,vr. 

Oct. 

IS, 1930 

Still has pain right lower quadrant, 
especially at pregnancies. 

58012 

F 

21 yr. 

March 

0, 1931 

Pyelonephritis. 

(i.3404S 

U 

.32 yr. 

March 

9, 1933 

Chronic duodenal ulcer controlled by 
diet. 

(i32(517 

F 

22 yj*. 

Nov. 

S, 1934 

Low back pain; retroverted uterus 

010202 

M 

44 yr. 

April 

10, 1933 

Sypliilis 

014938 

F 

17 yr. 

June 

17, 1933 

Bilateral cystic ovaries and right 
salpingitis ( ?) 

015951 

11 

29 yr. 

April 

0, 1933 

Psvclioneurosis (?) 

030245 

F 

24 yr. 

Aug. 

29, 1934 

Chronic cholecystitis; cholecystec- 
tomy, June 24, 1935; .still has 
riglit lower quadrant pain. 


ANALYSIS OF RESULTS 


Tliere are several possible sources of error in this type of study: 

1. Personal error: Tliere is always a pei’sonal error in tabulating 
I’esults from a chart if the author has not seen the patient. 

2. Accuracy of the pathologic diagnosis : At the University of ilinne- 
sota Hospitals, two sections are taken through the intact appendix in 
this type of case; one througli the distal tliird and one through the 
proximal tliird. No inflammation was seen in either section of the 
appendix. 

3. Tiie possibility that the acute inflammation in the appendix liad 
subsided; This is remote as half the cases were operated upon within 
forty-eight hours after the onset of the acute attack. 


4. The size of tlie series. 

5 Planner of the follow-up; All the patients should be interviewed 
and examined personally. 

md. L. A\. lla.ro reported satisfactory relief from svniptoms after 
™ »>■ rntim. .viH. pai,; 
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on the right side of the abdomen where a careful preoporative examina- 
tion excluded other paljjable causes. Tlie pathologic changes in the 
appendix were graded “chronic 1, 2, or 3” or “chronic catarrhal.'’ 

The question always arises in this type of study as to whether the 
patient s symptoms were due to a disturbance in the appendix. Clin- 
ically there seemed to be no question as to the diagnosis. At least three 
examiners saw each patient and agreed from the histoiy and physical 
findings that the patient had appendicitis. “Mass psychology’’ may 
have influenced the diagnosis here as in other diseases. If the findings 
were atypical at all, the general opinion was probably in favor of an 
appendectomy Imowing how treacherous an inflamed appendix may be. 

It may be questioned how significant the finding is that 78.1 per cent 
of the patients followed four years or more after operation were well. 
The majority of patients from whom an inactive appendix was removed 
may have recovered without surgical treatment. Certainly a large num- 
ber of patients who suffer a low grade attack of acute appendicitis may 
recover from the acute attack without an operation. However, it is not 
luaown what percentage of such patients remains well four years or more 
or what percentage suffei’s recurrent attacks. No one has apparently 
thought it worthy of investigation to see what percentage of persons who 
have had an appendectomy for an acutely inflamed appendix has had 
symptoms after operation. This would be an important control study. 

RATIONALIZATIONS CONCERNING THE “INACTIVE” APPENDIX 

How to explain the symptoms in these eases where an inactive ap- 
pendix is removed is a difficult one. Because the patient obtained relief 
from symptoms after removal of an organ does not necessarily mean 
that that organ was the prime seat of the disorder unless relief oecurred 
with frequent consistency. However, if one does not believe the ap- 
pendix to be at fault, one still has to explain the symptoms in these 
cases. It is always possible, of eoui-se, that some occult lesion elsewhere 
in the body was the cause of the symptoms, such as duodenal ulcer, 
pyelonephritis, pelvic inflammatory diseases, etc. The fact that tins 
oecurred in only 21.9 per cent of the followed cases makes some other 
explanation necessary unless one assumes that the primar 3 '' lesion even- 
tually healed in the other 78.1 per cent. 

From the work of Wangensteen and eo-workers, it is known that 
obstruction and infection are two important factors in the etiology of 
acute appendicitis. However, there was no histologic evidence of in- 
flammation in these inactive appendices. Unfortunately, accurate ob- 
servations of appendicoliths or other ohstiTicting mechanisms in the 
appendix were not made. Experimental studies of the cecal appendage 
of the dog show that infection without obstruction and obstruction with- 
out infection (at least, obstruction of the washed cecal appendage of 
the dog) do not cause appendicitis. 



REA AND KLEINSASSER: 


REMOV^VL OF INACTIVE APPENDIX 1S3 


While the appendix and cecal apex are comparable structures, the 
dog does not have a true vermiform appendix. Only man and the higher 
primates (chimpanzee, gibbon, gorilla, and orangutang) possess a true 
vermiform appendix. The rabbit has a vermiform-like cecal appendage 
but an organ ■which yet does not satisfy the differential characters of 
comparative anatomists for a true vermiform appendix (unpublished 
data, Wangensteen and others). Wangensteen, Dennis, and Buirge 
have studied the behavior of the vermiform appendix or cecal appendage 
of man and a large number of animals. Only in man, chimpanzee, and 
the rabbit does the chief function of the appendage appear to be secre- 
tory. In all other animals examined, including the monkey, absorp- 
tion rather than secretion of fluid appears to be the more important 
function. In the rabbit, obstruction of the appendix causes a. rapid 
fluid seeretion. In ten to fourteen hours the intraluminal pressure may 
have increased because of fluid production to the extent that rupture 
occurs. Microscopic studj’’ of the cecal appendage of the rabbit showing 
perforation in consequence of obstruction reveals a histologic reaction 
similar to that occurring m suppurative appendicitis in man. 

In man the appendix shows a definite resistance to intraluminal per- 
fusion, which amounts, on an average, to 38 c.c. of sustained water 
pressure in a normal appendix, and about 73 c.c. in acute appendicitis. 
The resistance of the appendix to intraluminal perfusion in patients 
with appendicostomies is about 47.7 cm. of water pressure. It is inter- 
estmg that long-sustained increases of intraluminal pressures in the 
vermiform appendix exteriorized by appendicostomy occasionally cause 
the patient abdominal pain, nausea, or vomiting. Some of these pa- 
tients even exhibit slight febrile and leucocytic responses (Wangensteen 
and others). From these experhnents it is a logical conclusion that 
resistance to the outflow of the appendix is very likely the cause of pain 
in cases of acute appendicitis. 


Wangensteen and co-workers have also shown that experimentally 
obstruction alone will cause acute appendical inflanmiation in man, the 
rabbit, and chimpanzee. In man, obstructive concretions are found in 
the lumen in a large percentage of acutely inflamed appendices. That 
acute suppuration of the appendix may occur on the basis of obstruction 


in the absence of such concretions appears likely in that the appendix 
apparently behaves like a potential closed loop ; that is, there is some- 
thing akin to a sphinctcr-like mechanism at its junction with the cecum 
which interferes with evacuation of material which has found its way 
into the appendix. When the sphincter-like mechanism at the base of 
the appendix resists evacuation of its contents, the lumen distends the 
mtrahimmal pressure increases, and the chain of events leading to in- 
llammation ot the wall begins. ^ 


How the appendix may become totally obstructed in other manne 
lan bj appendicohths or ioreign bodies in the lumen of the appendi 



184 


SURGERY 


ii.is yet to he expiainod. Wangensteen has suggested that swelling of 
the nuicons and sn})i)iucous lymphoid tissue may bring about obstruc- 
tion of tlie lumen, and also that augmentation of normal physiologic 
obstruction to emptying by reflex nervous cases may be an ctiologic 
factor. 

This last factor ma.y be an ctiologic explanation of the symptoms in 
eases wliere an inactive appendix is removed. Tlie resistance to out- 
flow due to functional disturbances might reasonably exjjlain the pain. 
Certainly one would expect to find few if any signs of inflammation in 
such appendices. Since in other organs functional disturbances may 
give rise to signs and symptoms similar to those associated with organic 
lesions, why not iJi the appendix? Since the appendix serves no useful 
purpose, the best treatment for disorders of tliat oi’gan, wliether func- 
tional or organic, is a])pendeetoniy. 

Every conscientious surgeoii deplores the promiscuous removal of the 
appendix. However, just because the removed ajpjendix fails to show 
evidence of inflammation docs not mean that the operation was unneccs- 
.sary. The signifieanee of altered function of tlie appendix is an impor- 
tant consideration for the pathologist as well as the surgeon. Experi- 
mentally, the whole problem of the i)atliogenesis of appendicitis would 
appear to start with dctcniiination of the various mannei’s in which tlio 
appencli.x ma.y become obstructed. It is suggested that the symptoms in 
some eases where an iiiacti\’e appcjidix is remo^•ed may l)e due to a 
functional disturbance of the appendix. This po.ssihility demands fac- 
tual proof. 

SUJIJIAKY 

Of 143 oases in which an inactive appendix was removed, 102 were 
available for a follow-up study. Of these, .90 were well and 12 suf- 
fered from the same or other symptoms. Of 73 patients who had been 
operated upon four or more years previously, 41 were followed; 32 
(78.1 per cent) were well and 9 (21.9 per cent) were not. 

Occasionally the apijcndix, when removed during what appears to be 
an acute attack of appendicitis, will show no evidence of acute inllam- 
mation. In the light of the results of this follow-up study tlie surgeon 
need not feel apologetic over the removal of an appendix inactive from 
the point of view of the pathologist. It seems (piite probable tliat many 
patients recover from appendicular colic and fail to exhibit micro.scopie 
evidence of inflammation of the appendi.x. 
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TUBERCULOUS PERITONITIS 
A Speculation on the Cause of Improvement Following Surgery 
Merle J. Brown, M.D., Sayre, Pa. 

(From the GutJirie Clinic and the Fohert Facker Hospital) 

W HEN the words tuberculous or tuberculosis are mentioned, the 
first thought to come to mind is infection of the lungs, the treat- 
ment of which is mostly medical except in the late stages. Tuberculous 
peritonitis, which may or may not be the primary disease, has for the 
basis of its treatment surgery. A review of tliis subject is deemed 
most timely because of a complete study made on a patient recently 
operated upon at this hospital. . 

Faulkner and Everett stated that it was not until the advent of 
modern surgical methods had led to frequent laparotomies that any- 
thing like an adequate idea of the frequency of tuberculous peritonitis 
and of its various clinical and pathologic manifestations was reached. 
The first adequate description of the disease in the form of a case 
report was given I)}" Morgagni in 1744. In the same century two other 
cases were reported in this country, one by Johnson in 1779 and an- 
other by Walther in 1785. The first half of the nineteenth century 
brought descriptions of the pathologic anatomy by workers interested 
in tuberculosis (Bichot, Laenuec, Boyle, and Louis). 

In 1872 Spencer Wells performed a laparotomy in a young woman 
for what he believed to be an ovarian cyst. He found tlie typical 
picture of the ascitic type of tuberculous peritonitis. He simply re- 
moved the fluid and closed the abdomen; the patient recovered and was 
well twenty years after the operation. Thus, we see that surgical treat- 
ment of tuberculous peritonitis was found because of a mistaken diag- 
nosis. It was Kcinig, in 1884, who noted that four patients recovered 
following laparotomies as the method of treatment. Subsequent studies 
by Kbnig indicated that laparotomies were curative in this disease. In 
1887 Van dc Warker in this country, advocated laparotomy in tubercu- 
lous peritonitis because of “its possible benefit.” 

Since Sir William O.sler published his monograph, there has been 
increased study of this disease as indicated by the number of articles 
appearing in tlie literature since 1890. 


ETIOLOGY 

The organisms causing tuberculous lesions arc the tubercle bacilli 
the human and bovine type being the chief offenders in man. In the 

fi'oni tubereulasis decreased from 195 per 
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100,000 in 1900 to 72 per cent 100,000 in 1929. Formerly, tuberculosis 
stood lix'st as tlio cause of death, but it is now in seventh or eighth 
place. The most common method of infection is by inhalation, but 
transmission by the digestive taict is most common for tuberculous 
pei’itonitis. Such infection may take place by direct contamination of 
food or by indirect contamination by the fingers, flies, and the animals 
producing milk. Zinsser quoted tlie U. S. Public Health Service as 
finding 6.72 per cent of mai’ket milk infected with the tubercle bacillus. 
Ashley found that 50 per cent of cases of abdominal tuberculosis are 
due to the bovine bacillus. 

0. H. Ma3'o wi'ote, in 1929, that we have gradually learned of the 
bovine type and its method of transmission to man through milk. 
Thus, tuberculosis of the bovine type represents at least 25 per cent 
of the tuberculosis in children and is found on the farms and in small 
towns and villages. He stated that England and Scotland have paid 
greater attention to bovine tuberculosis and believes their statistics 
are better than ours. Tuberculosis of the tonsil, cervical tymph glands, 
appendix, and mesenteric lymph glands maj" be foci for peritoneal 
tuberculosis, Colt and Clark stated that when a local tuberculous 
pz’ocess is veiy active and a caseous gland I'uptures, local or general 
tuberculous peritonitis ensues. 

INCIDENCE 

Faulkner and Everett found an incidence of 2.8 per cent in 7,000 
autopsies. These authors agreed that the disease is more common in 
females. C. H. iMayo explained that involvement of the pelvis in 
women maj’" be caused by tubei'culosis of the oviduct. He wi-ote that 
I'eports of necropsies sliowed more than twice as jnnny males as females 
affected Avith tuberculous peritonitis, but probably three times as many 
females as males are operated upon for this condition. Osier believed 
the disease more common among colored jxeople, but tJie consensus now, 
according to literature, is that the fi’equency is about the same in the 
two races. 

The greatest age incidence occurs between the ages of 20 and 40 
j’eai’S, but it maj^ occur at any time of life. There is an absence of a 
history of tuberculous contact in these patients, according to Faulkner 
and E%'erett. 

PATHOnOGIC TYPES 

Biiason Avrole that fz-om the standpoint of the surgeon the di.scase 
is best indicated as beizig of the e.vudntiA'c or Avet type, the adliesive 
or dry tj-pe, and the suppuratiA-e type. Further classification into the 
acute and clironic is ncces.sary as it is generally conceded that the ful- 
minating or acute types are not amenable to aurgieul hitcrventiun. 
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SYMPTOMS AND DIAGNOSIS 

Tubex'culosis of the peritoneum may present a variety of clinical 
manifestations, depending on the acuteness or chronicity of the type. 
Osier pointed out that symptoms may be latent. Faullmer and Everett 
showed the chief complaint of pain was abdominal or lower abdominal 
in 95 of 161 eases. Other symptoms given as the chief complaint w^ere 
varied, but abdominal swelling and Aveakness were the most frequent. 

The acute form maj" occur suddenly, especially in childi'en, with 
chills, temperature of 101 to 105° P., headache, vertigo, malaise, nausea, 
vomiting, abdominal pain, distention, tenderness, rapid pulse, anorexia, 
leucopenia, and rapid ascites as the usual symptoms. Eapid ascites is 
a significant diagnostic point, according to Eliason. The digestive 
symptoms are far from specific, according to Faulkner and Everett. 
Nausea and vomiting are inconstant. Constipation or constipation al- 
ternating Avith diarrhea is stressed by some authors. We knoAV, also, 
that other diseases may cause symptoms of the digestive tract similar 
to these. Weakness and susceptibility to fatigue should ahvays arouse 
one’s suspicions of tuberculosis. Urinary symptoms, such as dysuria, 
frequency, and hematuria, should be investigated for a tuberculous 
origin. Murphy stressed the fact that in the serous ascitic vai’iety of 
the disease alternate remissions and exacerbations of symptoms are fre- 
quently observed. 

Faulkner and Everett conclude from their OAvn experience “that the 
presence of abdominal SAvelling and distention, particularly if there is 
definite ascites and a history of pleurisy, associated Avith abdominal 
pain or pelvic pain Avhich is Avorse at the menstrual periods, Avith a 
low grade fever, higher tOAvard evening, and loss of AA^eight, Avith some 
digestive symptoms especially constipation, and Avith dysuria or fre- 
quency, or both, constitute a syndrome Avhicli should strongly arouse 
the clinician’s suspicions of peritoneal tuberculosis.” 

About 27 per cent of these can be diagnosed preoperatively. Those 
most easily diagnosed are the ones Avith ascites and abdominal tender- 
ness. Examination by pelvic route may shoAV palpable masses, tender- 
ness, or distention. The diagnosis is very easily missed because the 
condition is not kept in mind. 


TREATMENT 


T. he piopei tieatment is the combination of general treatment of 
tuberculosis and the intelligent use of surgery. General treatment 
consists of the proper dietary and hygiene, and the employment of 
ultraviolet rays. 


Surgical treatment has to offer several procedures of laparotomy 
. one laparo oimcs with eradication of focus, paracentesis with re- 
moAal ot fiiud, paracentesis with removal of fluid follmved by the injec- 
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tion of air or oxygen. Tuberculous peritonitis should never be drained 
because of the iJossibility of a fecal fistula ’s developing. 

Stein, in 1934, recommended oxygen pneumoperitoneum whetlier the 
condition was primary or of genital or intestinal origin. This method 
maj" be combined with the use of iodized oil instillation. Botli are of 
diagnostic and of therapeutic value. 

Savage, in 192S, wrote that treatment of tuberevdous peritoniths 
could be accomplished by administration of ether anesthesia. lie 
stated that surgeons frankly admit that results in this disease are out 
of all proportion to the surgical work done and have advanced one or 
more of the following theories to explain tlieir cures: trauma, libera- 
tion of fluid with or witiiout drainage, decrease in intra-abdominal 
tension, admissioii of sunlight, atmospheric air and the actinic sun 
ray. He remarked that it was .strange that no one had considered 
anesthesia. Savage reported seven patients, one of whom died, all hav- 
ing been treated by closed etiicr anesthesia for thirty to fift}’ minutes 
without operation. The fatal ease was puzzling to t!ie author so he 
looked to a pathologic explanation. He found that there are three 
.stages of the disease; the first stage is one of passive congestion; the 
second is that of small, isolated, glistening tubercles; and the tertiary 
stage is that of the large gray tubereule wliicli tends to caseate and 
coalesce. Investigation by the autlior sliowed that tlie patient witli 
the tertiary stage was tiie one who died. 

Savage saw a girl aged 4 year’s and 7 months in consultation with 
Dr. George B. Twitehell, of Cincinnati, Ohio. This gii’I had been ill 
from November, 1914, to March, 1915. Twitcliell, who did not believe 
Savage’s ideas on the treatment of tuberculous peritonifi.s, agreed, after 
they had talked to the girl's mother’, to try the ether anesthesia. It 
was agreed tliat if impi’ovemcnt did not come at once, surgery would 
be resorted to. Tire child was given ether anesthesia for thirty min- 
utes. The verbatim recoi’d of the iinpr’ovement follows: "On tiie morn- 
ing following tire anesthetic, so the motlier stated, she ale more than 
she had for one week. Durin,g the ten days immediately following the 
anestlietie, indiseretioirs in diet necessitated free purgations on two 
oeeasious. Her pei’iods of .sleep lengthened; on tJie lourteenth (March, 
1915), four days following the anesthetic, she slept the entii’c night and 
so continued. Her restles.sne.ss and night cries cea.sed and she a-ssiimed 
a natural {irone jiosition in bed. Her tcmperalure did not go ;ibo\e 
normal after the ane.sthetie. Her eonvalcKeenee was not interru[jled 
and Jier vccovevy was complete.'' 

Savage believes tJiat eliloroforni would give the same rc’siilts but 
that gas anestliesias will to a less extent. He coneltKled that the earlier 
the anesthe.sia is applied, the better ai’c the results, but when there is 
no res|)on.se to tlie ether anesfiiesia, no hope for relief can be i‘.\peetetl 
from ;iny form of treatment. 
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The following ease reports have been taken from the files of the 
Eobert Packer Hospital. 


CASE REPORTS 


Case 1. — A white female, ageil 65 j-ears, was admitted to tlie hospital Nov. 27, 
1937, with the chief complaints of loss of weight and distress or liearw feeling 
in lower abdomen. She stated that since July, 1937, she had been losing weight. 
Her normal weight was 145 pounds and her weight oue month before admission 
was 135 pounds. Her appetite had been poor through the summer months but 
had improved some at tlio time of admission. Her bowels had been regular and 
she had had no spells of diarrhea. She had a distressed feeling in the lower 
abdomen which she said was not pain but a feeling of distention or gas; this 
distress was not associated witli or made worse by intake of food and was worse 
at times and then seemed to improve. She said that she did not have any am- 
bition and felt rather weak at times and that for six weeks prior to admission 
she had been having severe night sweats. 

Her menopause had occurred twenty-eight years before and she had noted no 
spotting since tliat time. Since the onset of the present illne.ss, she had had some 
vaginal discharge which required wearing a napkin irregularly. She had borne 
one child during thirty-.seven years of married life. She had no frequency of 
urination, but had nocturia once a night regularly. Tliero liad been some attacks 
of dizziness and palpitation. 

Examination showed a well-developed and nourished female. The chest, spine, 
and extremities gave no findings. The heart rate was ST and the blood pressure 
was 180 systolic, 90 diastolic. There was a loud systolic murmur but no evidence 
of decompensation. The abdomen gave an impression of a doughy mass in the 
lower portion, and pelvic examination gave the impression of the same sort of 
doughy mass, which was suspected of being malignant. 

Laboratory studies revealed: Urine, specific gravity 1.020 to 1.027, acid, and 
occasional pus cells ; red blood cells, 4,420,000 ; hemoglobin, 84 per cent or 13 gm. : 
white blood cells, 11,000 with 88 per cent polymorphonuclears and 12, per cent 
lympliocytcs. Her serology was negative, widle the blood urea was 55 mg. and 
the blood sugar 118 mg. per 100 c.c. AVidal and undulant fever agglutination tests 
were negative. 


On Nov. 30, 1937, laparotomy was performed. At operation it was found that 
the pelvic organs and intestines in the lower abdomen were densely adherent by 
innumerable, rather firm adhesions. The parietal peritoneum and tliat covering 
the organs was profusely studded with small discrete pearly tubercles; no excess 
peritoneal fluid was found. No attempt w:i3 made to free the adhesions. Tlic 
di:iguosis from tliis laparotomy was tuberculous peritonitis. The anestliesia was 
changed from ethylene to ether and was administered fur thirty minutes. The 
wound was closed in the usual way. 

Following the opertition, the patient's convalescence was uneventful, with verv 
little distention. On Dec. 19, 1937, a Mautoux test was done and was found to 
he one plus positive. Again, on Dec. 15, 1937, a bovine tuberculin test was per- 
formed. On the day following the :idmiuistration of the test, the patient was 
stricken by a severe chill followed by a temperature rise to 102.8° F. The tem- 
perature gradually subsided :in(l was down to its former level, rangL- betueen 
9 and 99.5° F. in twenty-four hours. During this reaction the patlnt suffered 
.uiorexia, weakness, inahiise, and severe sweat.s. In two or three Oevc eii , 
were gone. The bovine test was read as three nlu I V r? A'^ptoms 
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Eoentgenograms of the lungs were taken Dee. 18, 1937, to rule out any pul- 
monary focus. The lUms showotl increased bronchovascular markings but no eri- 
dence of parenchymal lesions of the lungs. The aortic arch was sliomi to be cal- 
cified. 

Tliis patient was seen and c.\-amined in the clinic on Jan. 3(1, 1938, at which 
time she had regained mucli of her weight and strength. 

Case 2. — A white female, aged 13 years, came to the clinic on Jnly 28, 1928, 
complaining of pain in her abdomen of twelve liours’ duration. She was awakened 
late at night by pains in her lower abdomen. Tlie pain localized in the midline. 
Tlie patient had no nausea or vomiting, but a progressive distention of the abdomen 
had been noticed. Tor four or five days previous to Iier present illness, she had 
not been feeling up to par and for one week previously she had had a profuse 
vaginal discharge. 

Her temperature on admission was 101“ F. with a pulse rate of 12-1. The 
cheeks were flushed and tlie patient appeared acutely ill. The abdomen was 
markedly distended and extremely tender. She was considered to have an acute 
appendicitis which was probably perforated. Operation was advised and a diffuse 
tuberculous peritonitis was found. The abdomen was closed and closed ether 
anesthesia was given for thirty minutes. The patient was discharged Sept. 23, 
1938, much improved. Five years later (1933), the patient returned with the same 
set of symptoms. This time she was considered to have a recrudescence of the 
tuberculous peritonitis although her abdomen was not opened; closed ether anes- 
thesia was administered for one hour and recovery was prompt. The patient has 
since been in good health with no recurrence of symptoms. 

On Dec. 27, 1937, tliis patient was asked to report to the clinic for a check-up. 
She stated she had been symptom free and that she iiad had no reeiirrenco of the 
symptoms of tuberculous peritonitis. About one year ago she had married and 
shortly after developed an infection in her left kidney. A left nephrostomy was 
performed at another hospital. In view of this recent left pyonephrosis, wo were 
anxious to know whether or not it was of tuberculous origin. A conmmnicatioa 
from the iiospital in which she was operated upon indicated that one quart of 
pus was drained from tliis kidney, that the pus was sterile by culture, and that 
kidney function was markedly diminished. 

Case 3. — Tliis white female, aged 31 years, came to the clinic Jan. 19, 1927, 
with tlie complaint of bloating of the abdomen, noticeable for about three weeks 
before admission. She had vomited a few times and her bowels had not moved 
since the onset of tlie present illness. Sho had some pains in both groins. Heiul- 
aclies laid been severe and frequent during this present illness. Slio had a nocturia 
of three or four times, but no frequency during waking hours. At tliis admission 
sho stated she had been in this clinic eight years previously, at which tiiiie she 
was operated upon and was told that she had tuberculous peritonitis. 

Examination at this second admission sliowed the abdomen to be quite distended 
and slightly tympanitic. There was general tenilcriiess, especially so in the right 
lower quadrant. The abdomen was fluctuant. Vaginal and rectnl exaniiiintions 
gave no clue to the diagnosis. 

In view of the previous history of tuberculous peritonitis, the patient was con- 
sidered to have a recrudescence of the tuberculous lesion. She wns given closed 
ether aiiesthcsi.-i for thirty-five minutes and five days later her temperature had 
returned to normal from an .admission temperature of 102.-F F. 

Sho returned for a cheok-iip on ilareh 2, 1927, with her condition much ini- 
proved and with a weight gain of six pounds. Again, on April 4, 1927, slio was 
seen and stated tliat site felt excellent; her abdomen was fl/it and slie was allowed 
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to return to her -work. The family physician of this patient reported that she 
was in good health four or live years ago hut that he had heen unable to follow 
her since that. 

Case 4.— A white female, aged 24 years, came to the hospital July 2.6, 1926, 
complaining of pain in the right upper abdomen. For years she had had attacks 
of acute indigestion at infrequent intervals. She claimed she had had an attack 
of jaundice which lasted one month. She had no pain at this time but considerable 
gas and indigestion. There was epigastric soreness one month before admission. 
The day before admission she had a sharp pain in the right upper quadrant, 
following which she developed soreness in the lower abdomen. The patient com- 
plained of nausea but no vomiting. She was severely constipated. Examination 
at this time showed nothing except slight upper abdominal tenderness. Her tem- 
perature on admission was 98° P., but within twelve hours she developed a chill 
and her temperature rose to 102.4° F. Laboratory tests gave no clue to the 
diagnosis. 

In view of the history and lindings a laparotomy was performed under ethylene 
anesthesia on July 31, 1926. Through a right rectus incision the abdomen was 
explored and found to be hlled with straw-colored free fluid. All peritoneal sur- 
faces were studded with myriads of smalt tubercles and a large mass was located 
in the central part of the abdomen. The abdomen was closed without drainage 
and without further exploration. 

Convalescence was rapid and by the sixth postoperative day the temperature 
had reached normal levels; she was discharged on the seventeenth day, much, im- 
proved. A report through her family physician in 1929 indicated that she was 
in good health and working every day. Because of the death of this girl’s family 
physician, we have been unable to bring her follow-up study to date, as she has 
moved to California. 


Case 5. — This patient, a white female, 48 years old, came to the clinic Jan. 31, 
1927, with the complaints of anorexia and insomnia. She had been well until 
Dec. 25, 1926, when she suddenly lost her appetite and liad some nausea. She 
had some dyspepsia and was disturbed by a considerable amount of gas. Epi- 
gastric discomfort and a heavy feeling in the abdomen were noted. About twenty- 
one years previous to this time, she stated, she had a similar attack which lasted 
five weeks. The patient had been eating at boarding houses and hotels. Her 
menses were regular until six months before this illness, when they stopped. Ten 
days before her admission there had been a vaginal discharge which was slightly 
bloody. She had noted a rise in her temperature varying from 99 to 101° F. 
Insomnia was a prominent complaint. 


Examination on admission gave signs enough to suspect a lesion of the right 
apex. Roentgenograms examined stereoseopically showed the lungs to be clear. 
Livboratory studies did not aid in making a diagnosis. The patient was suspected 
of having tuberculous peritonitis and closed ether anesthesia was administered for 
thirty minutes. She was not subjected to surgery. Twelve days following the 
anesthesia tlie patient was much improved and she was discharged from the hos- 
pital three weeks after the ether was given. 

A check-up examination at the clinic one month after she left the hospital 
showed much improvement with a normal temperature, increase in weight and 

•• « 

free''''Turiuhurrvtr‘!.iX 

tion. ‘=.,mtmation was negative as was her physical 

examina- 
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COMSIEXT 

Since tlie results of surgery in tuberculous peritonitis are out of 
proportion to the amount of surgical work performed, there, must be 
some explanation of wh.y tliese 2JUtients imjjrove. Also, it seems likely 
in some cjises that ec|uivalent improvement may he aecom])lislied by 
the use of closed ether anestJiesia alone. A temporai'y anoxemia pro- 
duced by the anesthesia might be an explanation for the apparent 
cures. 

The tubercle bacilli are known to be aerobic organisms. Zinsser and 
Bayne-Jones wrote that the best growth is obtained under conditions 
allowing free aeee.ss of oxygen of the air. It has been .shown that 
wax jolugs in culture tubes inhibit or I’educe the bacterial growth by 
restricting the ox.ygen supply. The admi.ssion of air by laparotomy, 
if the peritoneal cavity can be considered as a live culture tube, should 
enhance tlie growth of the infecting bacilli. Such a circumstance 
could hardly be offered as an explanation of improvement after sur- 
gery on that basis alone. The api)Iieation of closed ether, chloroform, 
or nitrous oxide anesthesia, on the other hand, would produce a tem- 
porary anoxemia. Keasoning, again, from the known facts of cultur- 
ing the tubercle bacilli, the reduced oxygen intake of the body would 
explain, at least i>artially, the improvement that follows when ether 
anesthesia alone is administered. 

The chemical study of the tubercle bacillus shows that such com- 
pounds as lipoids, fatty acids, acetone-.soluble fat, and wax can be 
isolated. Since the blood carries a large volume of ether vapor during 
anesthesia, it is possible that some chemical reaction may take place 
with one or more of these substances to cause ])ermanent injury to the 
organisms or to produce an o.xygen imiiermcable membrane about 
them. Such speculations on a chemical basis would tend to uphold 
further the proposed theory of anoxemia as an e.xplanation ol con- 
valescence of tuberculous peritonitis cases following closed ether anes- 
thesia alone or accompanying a surgical procedure. 

A study of cases of tuberculous peritonitis which have been oper- 
ated upon under spinal anesthe.sia would do much to settle the ((ues- 
tion of whether inhalation anesthe.sia is a fnetor in the inipro'’ement. 

.SlMDnUJV 

The available literature on tuberculous jjeritoniti.s has been 7'eviewed. 

Tuberculous peritonitis treatment is not medical nor sni'gical hut is 
a combination of both. 

The only article available on the ti-eatmenf of f uherciilons jau-itonitis 
by closed ether anesthe.sia has been reviewed. 

Comment has been made as to the po.ssihle exi)IaJ)ation of (he thei'a- 
peiitie action of other anesthesia in tuherciilons pei-itonitis. 
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From experieuces in this hospital, as indicated by case reports and 
bj'^ the writings of Savage, of Cincinnati, it appears ether anesthesia 
is a valuable adjunct in the treatment of tuberculous peritonitis. 

The postoperative condition of patients who have been operated 
upon under spinal anesthesia and gas anesthesias, which do not pro- 
duce anoxemia, should be studied. 
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CHRONIC SUBDURAL HEMATOI^IA 
Diagnosis and Tbeatment 
Richard G. Coblentz, M.D., Baltuiore, Md. 

('J’roHi the Departments of Pathology and Neurosurgery, University of Maryland 

Medical School) 

T he condition knoivn today as chi’onic subdural hematoma was first 
described verj" accurately by Virchow^ in 1857 under the name of 
“hematoma din-ae matris” or “pachymeningitis hemorrhagica interna.” 
He based his studies in most part on autopsy material and concluded tlie 
lesion to be spontaneous in origin due to an inflammatory condition 
which was progressive in type. He described tlie formation of a very 
vascular subdural membrane followed by eechymosis and subdural 
hemorrhage. He recognized a traumatic type, chiefly in the newborn, 
but made no comparative studies between the two types. Mucli interest 
was aroused by Virchow’s wdi’k and the condition Avas studied extensively 
by Huegeuin,- Wiglesworth,^ Robertson, ■* Schuberg,^ and many others. 
With few exceptions their chief object was to determine the underlying 
pathologj’' and little attention was directed to tlie pro2>er treatment of the 
lesion. Although Schuberg, as early as 1859, recognized trauma as a cause 
. of chronic subdural hematoma, little attention was paid to its significance 
until 1914, when Trotter’s paper® was published. He stated: “It is 
nearlj'’ certain that the veins passing from the brain to the tributaries 
of the superior longitudinal sinus ax-e always the source of the blood.” 
He explained in detail the mechanism by Avhicli this bleeding was pro- 
duced, and by so doing I believe he gave us a proper conception of tlie 
true cause, which is in most cases traumatic. 

Putnam and Cushing' in 1925 described two classes of subdural 
hematoma. The first they called a vuseular ox' spontaneous type, and tlie 
second, a reactive or traumatic type. The slight histologic difference be- 
tAveen the tAvo types is hardly sufficient to justify tlie distinction. 

Spiller and McCarthy® in 1899, Avorking on cats and dogs, produced 
the lesion experimentallj'^ by nicking the superior longitudinal sinus 
sufficiently to produce a subdural Iiemorx-hage. TJicy studied the forma- 
tion of the hematoma in sacrificed animals at intervals vaiying from 
sixteen houi’s to fii'c Aveeks and found tlie new membrane Ava.s present in 
a fcAV days and distinctly foi'med in Aa'c Aveeks. 

Interest in the early diagnosis and tieatment of this particular lesion 
has been greatly stimulated in the past ten years by reports of eases and 
groups of caso.s cured by surgical methods. Excellent artirdes by 
.TeLstna," Ivaplam"’ Gardner,” Fleming and Jones, Jh-Kenzie," Ivee- 

Kt’Ct'iveil for publication, April 11. 1D3S. 
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gan,“ Coleman,” Frazier,” Furlow,” aud many others have proved to 
us that chronic subdural hematoma is a curable surgical condition. 

The gross appearance of the lesion as well as the pathology of the sac 
aud its contents has been exhaustively considered in the literature, and 
I shall not attempt to describe them in detail here. Briefly, the lesion 
is an encysted clot under the dura and when exposed at operation can 
hardly be mistaken for any other condition, so characteristic is its ap- 
pearance. The subdural sac with its liquid and clot contents presents 
a dark greenish blue appearance through the dura. In the late stages 
this outer wall may present a greenish yellow appeai'ance due to pres- 
ence of deposits of bile pigment. In most cases the sac is vexy extensive. 



Fig. 1. — (Case 2.) Photomicrographs showing (left) outer wall of sac and (right) 
inner wail of sac for a subdural hematoma. 


covering a large portion of one hemisphere from the frontal pole to the 
occipital lobe and from the midline down to tlie Sylvian fissure or below 
it. The dura usually can be separated readily from the outer wall of the 
sac. When the sac is opened, dark reddish brown liquid escapes and 
one jjiay find rusty looking dots in various stages of liquefaction. The 
inner wall of the sac lies directly over the arachnoid. It is tJiin and 
tr;m.spiirent aud not adherent to the arachnoid except at its border 
especially in the region of the longitudinal sinus. (Pig. 1.) Bleedin" 
may be encountered in this area if an attempt is made to remove this 
poition ot the .sac. When the sac and its contents have been removed 
the hi am presents a flattened appeai-ance and is pushed away from the 
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dura one inch or more, depending on the size of the clot. Tlie liemispliere 
appeals compressed and docs not expand readily to its normal contour. 
If the hemisphere appears to expand and fill up the space when the sac 
is removed, a similar lesion on the opposite side should iie suspected 

(Pig. 2.) 

The clinical course of this condition is not always typical, but in a 
majority of cases the history will disclose the following sequence of 
events. A history of a trivial blow on the forehead or occiput or a 
glancing blow over the vertex can often be obtained. This usually is 
followed by symptoms of slight concussion lasting only for a short 
period. The patient recovers promptly from the immediate effects and 



Fig. 2. — (Case of unsuspected subdural heinatonia ^ Tl)e 

of convexity of brain shotvine marked compression of the | 'S'jf slibw the 

dura over the riglit liemispliere is folded back over the left iiemkih 
sac of the subdural hematoma. 


may resume his former activities with no apparent symptoms. Severa 
weeks or more may elapse before the lesion reaches sufficient size to 
cause the patient to complain. The fii’st .symptoms to appeal aie t losc 
of slowly increasing intracranial pressure of one or both liemispheit.s. 
Headache is the first symptom to appear and is usually persistent, a - 
though it may var.v in iiiten.sit.v from day to day. (tenerall.v it inercase.s 
and is of a throbbing type. Nausea and vomiting may occur along witli 
the headaches. 

Along with these complaints, mental chan.gcs ajipcar whicli arc often 
noted by the jiatient’s relatives and friends. The patient becomes dull, 
inattentive, and forgetful. Persojiality ehanges arc often noted. He- 
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xnissiou and exacarbatious are noted from time to time. Latei a state 
of stupor appears, followed by coma. Even in this stage remissions and 
exacerbations are striking. Tlie patient may pass alternately from coma 
to consciousness and may appear and act quite iiorjiial when conscious. 

The following case (Case 1) presents a typical histoi’j% as well as the 
confusing neurological signs often noted : 

Case 1.— E. B., white male, aged 20 years, was admitted to the University Hos- 
pital on Aug. 4, 1936, and discharged on Sept. 29, 1936. This patient was in an auto- 
mobile accident two months before admission to tlie hospital. He sustained a bead 
injury at the time and wa.s unconscious for a short time. He was treated at home 
and remained in bed for one week following the accident, at which time be was able 
to go back to work. He worked for about a mouth before any symptoms appeared. 
At this time he developed headache and nausea with blurring of vision and diplopia. 
Hia family akso stated that he became very forgetful and was at times completely 
dhsoriented. 

Phj'sieal examination on admission showed the patient to be a well developed, 
slightly obese young man, soiiieuliat disoriented and complaining of severe headache. 
The positive neurological finding.s were dull mentality, bilateral anosmia, difficulty 
with taste for several weeks, bilateral reduction in visual acuity, bilateral choked 
disks with Iiemorrliages, slight ptosis of right internal rectus muscle, partial third 
nerve palsy, diplopia on looldng to left, tongue protruding .slightly to the left, ques- 
tionable reduction of motor power in right arm and rigiit leg, slight ataxia in both 
lower extremities, knee and ankle jerks absent bilaterally, and Oppenheim positive 
on the left. A diagno.sis of subdural liematoma over the rigid hemisphere was sus- 
pected. 

On Aug. 27 it sniitll tiepliine opening wa.s made in tlie right occipital region over 
tlie posterior horn of the lateral ventricle preparatory for a ventriculogram. When 
tlic dura was opened in tliis region, a subdural liematoma was encountered. A rigid 
ostoopiastic flap wa.s immediately turned down and ii iurge subdural hematoma ex- 
posed. The entire sac and it.s contents were removed and the patient siiowed marked 
improvement for ten days, and tlion began to have headache and blurring vision, and 
became very drowsy. A spinal puncture at thi.s time shoired a clear fluid with in- 
crea.scd spinal fluid pressure. Since tlie patient Jiad improved so promptly following 
the removal of the sac and had later developed symptoms of increased intracranial 
pressure, liemorrhuge at tlie site of the ojierution or a similar lesion on the opposite 
side was suspected. Since tlie spinal fluid wa.s clear and the entire sac liad been re- 
moved on the right side, it was deemed wise to explore the left hemisphere even 
though there were no localizing signs iire.sent. 

On Sept. 16 under local ancsthe.sia a trephine opening was made in the left 
temporal region and a siilidunil henintoiiia found over this hemisphere. A second 
trephine opening was made in the frontal region and tlie dura and sac opened. The 
contents of the sac were evacuated by irrigating with salt solution. Both incisions 
were closed without drainage. The patient made a very prompt, uneventful recovery 
and was discharged well on Sept. 29, JO.'Ui. 


Tlie tietirologk-al piettire i.s one of geiienilizcd increased intracranial 
prc.s.sure. Rarely are tlierc definite focal syinptom.s. The slow com- 
pre.s-sion of a large part of a lienii.spliere may and does oeeasionallv pro- 
duce a gradual y increasing paresis to the face, arm, and leg, hut rarely 
IS tiicre a paralysis. Jacksonian attacks are practically never seen but 
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convulsive seizures may occur late in the course of the illness. Slow 
pulse is common; cerebrospinal fluid is often under increased pressure 
and may be either clear or xanthochromic. Early in the course of tlie 
lesion the eye grounds appear normal; later, however, there is a mild 
venous congestion of the dislcs, followed by a gradual obscuration of the 
margins and a total absence of the cups. 

The symptoms in general conform fairly well to those produced by a 
slow, progressive, expanding lesion over a large portion of one or both 
hemispheres without local cortical irritation. 

Evidence to support the slow, progressive type of lesion is produced 
in a case of Coleman, in which an exploration through a small burr 
opening was negative. There was temporary improvement followed by 
return of symptoms. An exploration through the same opening eleven 
days later revealed the lesion which he explained “had evidetitly moved 
forward under the exploratory opening in the eleven-day interval.” 

McKenzie’^ suggested that the increase in the size of the sac was due 
to a process of osmosis, the sac acting as a scmipermeable membrane. As 
the encysted clot disintegrates, the protein content is changed, thereby 
increasing the osmotic pressure within the sac. Cerebrospinal fluid then 
dialyzes through the inner sac wall from the subarachnoid space to re- 
store the osmotic balance. Zollinger and Gross'® recently have supported 
this view by some convincing experimental evidence on intact membranes 
removed surgically. Recurrent bleeding into the sac either from the 
vein originally injured or from granulation tissue of the dural wall, as 
suggested earlier by Trotter,® Putnam and Cushing,' Keegan," and 
others, probably plays some role in producing the slowly expanding 
lesion. 

If a subdural clot is suspected, the diagnosis should be at once verified 
or ruled out by burr openings over both hemispheres, for in a certain 
percentage of cases the lesion is bilateral. Air injection is seldom neces- 
sary, but it may be helpful wlien some other lesion is suspected (Fig. 3). 

Several surgical procedures have been advocated in tiie treatment ot 
chronic subdural hematoma; (1) the use of a large osteoplastic tlap 
with the removal of the entire sac and its contents, (2) the evacuation 
of the clot through small burr openings, and (3) the removal of a clot 
through a subtemporal decompression opening. Very satisfactory results 
have been reported in a large number of cases by simple drainage 
througli small burr openings. It is not necessary to remove the sae to 
effect a cure. Bilateral perforations should be accepted as the method of 
choice for several reasons : (1) because the procedure is a simple one and 
can be carried out in a short period of time under local anesthesia, 
without lo.ss of blood and without shock to the patient; (2) because the 
one procedure serves to establi.sh the diagnosis, to determine whether 
the lesion is bilateral, atid to evacuate the clot; and (3) because it en- 
ables one to evacuate a bilateral hematoma at one sitting. When there 
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is a well-organized clot present, it be necessary to reflect a flap 
to remove it effectively. 

Drainage, I believe, is not necessary when the clot has been removed by 
irrigation and suction through burr openings, unless there is indication 
at the time of operation of fresh bleeding. In such cases a small tubular 
drain should be left in each perforation as a precautionary measure, in 
case of subsequent bleeding. 

According to most investigators, cerebral edema is the most important 
complication to be feared. Postoperative edema Avas not suspected or 
proved in any of the fourteen eases revieAved for this discussion. 

PostoperatiA'e extradural hemorrhage is more likely to occur than 
cerebral edema, especially Avhen there is no increased intracranial pres- 



Fig. 3. — (Case 1.) Photographs of patient showing results of operations for bi- 
lateral subdural hematoma three w'eeks following bone flap and one week after 
trephine operation on opposite side. 


sure and when a dead space persists after the evacuation of a clot. This 
complication occurred in only one of the fourteen cases of our series. 

Probably the most important postoperative pathology which exists is 
the failure of the compressed brain to expand promptly. This, together 
with tlie accumulation of fluid in the dead space, has been described by 
Coleuitin to he the cause of the stormy, delayed convalescence seen in 
many cases. This condition lias been encountered repeatedly in this 
series of eases. The duration of the lesion, no doubt, is a determining 
factor, for in other eases with little compression the couA^alescence Avas 
surprisingly rapid and free from complications, (Fig. 4.) 

Marked cireidatory changes Avere noted frequently on the surface of 
ne eoinpres.sed hemi.sphere after removal of the sac. The vessels Avere 
flattened and did not fill promptly Avhen the pressure was removed. In 
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one ease (Case 2) peteeliial liemoiThages were found in the brain stem. 
These circuiatoiy changes due to long-continued, slowly increasing in- 
tracranial pressure are perhaps responsible for the long-delayed, stormy 
convalescence seen in cases wliicli come to operation late in the course of 
the lesion. (Pig. 5.) 

In tlie following ease (Case 2) secondary vascular changes were noted 
and proijably had some bearing on the outcome. 

Case 2. — J. S., aged 52 years, white male, was adniitfed to tlie Univor.sity Hospital 
on Feb. 13, 1930, and died on Feb. 15, 1930. 



This patient gave a Instory of having: been in an automobile aeeideat (wo and 
one-half months before admis.sion. He .sii.stained a la.-eration over Ins right eve ami 
was uneonseions for about fen minute.s. He was taken to a hospital ni fie 
where the laeeratiou was treated and he was dmeharged. I he patient nturmi *" '• 
Ijo.spital for dro.s.siiif^-s on several orfasion.'i and appart'nfJy u’aj< in ^^ooti iit’.i t i ant i.i 
no -symptoms. He eontimit'd Iiis work on tJie farm until almut a ucck fort m mi, 
sioii to tia* hospital. Hiirin;,C *^1*’-** p**rio<l ho had only sli;;ht attacks of liiad.a a .iin 
apparently only during' tin* last two works had any otlior symptoms. His f.imi s 
noticod Unit his memory was failing ainl that ho hi’camo untidy and appeared nan 
tally eonfuM'd at times. One irook hoforo ailniission ho heeamo very drowsy and it 
was dithVuIt to aroust* liim fur soivral hours. The following ilay ho ajtpeared nor- 
mal and weat alamt his work. Four dav.s hofort* admission ho f<*ll in the yaril un- 
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conscious. He remained in an uncQuseious state for twelve hours, gradually regain- 
ing consciousness until he was able to take fluids by mouth and re-spond to ques- 
tions. He was taken to the hosi)ital at this time and later transferred to the Univer- 
sity Hospital in Baltimore for treatment. On admission to the hospital he was in a 
comatose condition and could not be aroused. There were marked signs of dehydra- 
tion. 

On examination the patient’s attention could not be kept. He went to sleep very 
easily, bad no idea as to his wliereabouts, and knew no one. He had no phobias or 
hallucinations. E.xamination of the cranial nerves wa.s ns follows: 1, apparent! 3 ' 
had no anosmia; 2, visual acuity appealed to be normal, but could not be tested ade- 
quately; visual fields normal on rough test; slight choking; 3, A, and 13, pupils round, 
regular, and central; reacted to light and accommodation; no apparent iiystagiums; 
extra-ocular movements normal; 5, mnscles of 3 a\v appeared normal; sensitive to pain 
and temperature; 7, face was drawn sliglitly to right, left eyelid seemed to be ptosed; 
8, hearing apparently normal; 9 and 10, could swallow; voice normal; pulse slow; 
11, negative; 12, tongue protrudes in midline without tremor. 



Fijj. — (Case 2.) Photograph showing hemorrhage in the brain stem. 


The entire left upper extremity was weaker than tlie light, but tliere was no 
tremor, eoiivulsioHs, or atrophy. The left lower extremity wa.s also weaker tlian the 
right. 


The physical examination of thi.s patient was as follows: Head; Scalp showed 
several ridges over parietal am! occipital regioim on the left. Ears: Showed no 
toplii, discimrge, or mastoid tenderness. Eyes: See under cranial nerves. Xo.-^e: 
Breatliing spaces adequate, septum in midline ami intact; mucous membranes red- 
rened, slight .serous di.seharge. Mouth: Sorde.s over lips; tongue coated; teeth 
carious; thro.at injected. Xeek: Enlargement of lymph glands in anterior and 
posterior angles. Clie.st : Expamsiou limited; pereu.s.sion note impaired over entire 

'”V"7 n 

me 1. line ndes hoard throughout both lung iiehi.s. Heart; Appears normal in size 
and contonr to pereiis.sion. Xo .shocks or thrills; rate is slow, remilar in rhy h n 
•utemsity. Xo nmnmirs. Blood pre.-sure, 12d/90. Abdoi icm ^t 
ngid.ty or tenderness. Liver, .spleen, and kidneys not palpable. Xo mL" 

nuid era«ium, hones 

Ihc ,c,s.el mark,„g.s appeared normal. The sella was .smal! 
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Table op Beplexes (Case 2) 


REFLEX 

RIGHT 

LEFT 

Jaw jerk 

0 

0 

Biceps jerk 

-t- 

+ 

Supinator jerk 

+ 

+ 

Triceps jerk 

Abdominal — 

-1- 

- 

Upper 

+ 

-1- 

Lower 

-h 

-1- 

Cremasteric 

•f 

-1 

Knee jerk 

+ 

-1- 

Ankle jerk 

+ 

+ 

Ankle clonus 

0 

0 

Plantar 

Extensor 

Fle.xor 

Brudzinski 

0 

-1- 


No cervical rigidity or Kernig sign elicited 


closed-in variety. There was no radiable evidence of any pathologic cliiinge. Tliero 
was no evidence of fracture. 

The laboratory findings rvere as follows: Urinalysis: Specific gravity 1.030; re- 
action acid; no sediment, albumin, sugar, acetone; microscopically negative. Blood 
count: Hb., 99 per cent; Sahli, 15.84 gm.; 5,870,000; W.B.C., 10,450; color 

index, 0.8; Differential count: Pilamentous polymorphonuclears, 01; nonfilamentoiis, 
17; lymphocytes, 14; large mononuclears and transitionals, S. 

A diagnosis of a right subdural hematoma was made. On Feb. 14 a right osteo- 
plastic bone flap was turned down. A large subdural hematoma was found and the 
sac and its contents removed rvithout difficulty. There was no bleeding at the time 
of operation, but the whole hemisphere showed a very marked compression and failed 
to expand when the clot was removed. The flap was replaced with the patient ap- 
parently in fair condition. He failed to react, however, following operation. IIis 
temperature became elevated and his pulse remained quick. A spinal puncture w:i.s 
done several hours following the operation because postoperative hemorrhage was sus- 
pected. The spinal fluid was found to be clear and the pressure was 100 mm. of wa- 
ter. The patient died twenty-four hours after operation. 

At autopsy the right hemisphere of the brain showed marked compression 
tortion, due chiefly to the inability of the brain to expand after the removal ot t he 
subdural hematoma. The parietal and frontal lobes were chiefly affccte , u m 
temporal lobe was also slightly involved. There was a localired area of subarachnoid 
liemorrhage which e-xtended from the superior temporal convolution to the loiigituuma 
fissure, and anteriorly just in front of the Sylvian fissure and posteriorly to tie 
paracentral lobule. The operative specimen which was removed from tlio ngic 
hemisphere measured 10 by 4.5 by 3 cm. This consisted of a sac of fibrous tissue 
and had much the same appearance as the dura, except that it was not quite so tougm. 
Tiie membrane was semitransparent and smooth on both surfaces. Tlio ffle.sial wall 
of tlio cyst vv.as very muoli thinner than the lateral wall. Tlie mesial wail laid the 
appearance almost of collopliano; whereas, the external wail was hemorrliagic in color 
and much thicker. 

Section through tlio optic cliiasm showed the right lateral veiitricio to he com- 
pressed and tho septum pellueiaum was di.spiaced to the left. The right hemisphere 
was compressed, as previously described. Both hemisplicrcs showed couvolutianal 
flattening due to a markcii degree of intracranial pressure. A .section tlirough the 
peduncles sliowcd a vertical hemorrhage 5 mm. below tho aqueduct in the midline. 
This iieniorrhage measured i> by 2 mm. At the periphery of tlie left peduncle there 
was another hemorrhage which mea.sured 3 mm. A section through tlio pons ami 
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cerebellum at the fifth nerve exit showed a small hemorrhage 5 by 2 mm. in the 
midportion of the pons. Section through the pons at the eighth nerve exit showed a 
small hemorrhage measuring 3 by 1 mm. on the left side in the lateral portion. 

Microscopic examination of the limiting membrane of the subdural hematoma 
showed a loose, eosin-tinted matrix, embedded in which were numerous round cells, the 
whole evidently being granulation tissue. There were numerous thin-walled spaces 
lined by a single layer of cells, but a few well-developed blood vessels were also 
present. There was condensation of connective tissue fibers on one surface, forming 
the limiting membrane. Free red blood cells were found in the tissue in small areas. 
In the microscopic section through the peduncles and aqueduct, the aqueduct contained 
a few red blood cells. In the middle of the peduncular structure there was an old 
hemorrhage with some destruction of nerve tissue. The leptomeninges in the inter- 
peduncular space contained numerous pigment granules embedded in the fixed tissue 
cells of the leptomeninges. There was no cell infiltration. Some recently extravasated 
blood was also present here. Some perivascular edema was also present in the section. 

In the microscopic section through the right superior frontal convolution there 
ivas old hemorrhage in the leptomeninges, with hyalinosis of the vessels. The usual 
thickening and the presence of hemocyteron granules were also noted. The under- 
lying cortex showed no change except edema. There was some lack of clearness in 
the staining of the nerve cells. The subcortical fiber tracts showed no edema. In 
the right middle frontal convolution there was a slight amount of old hemorrhage 
together with edema in the leptomeninges, the presence of a few plasma cells con- 
taining pigment, and a few round cells also pigmented in the depths of the sulci. 
On the surface of the gyri the old hemorrhage was dense, the blood cells disorganized, 
and numerous small round cells and some polymorphonuclear leucocytes were seen. 
Tlie amount of free blood pigment gave a dusty appearance. At no place did the 
hemorrhage break through into the cortex. The limiting membrane of the cortex 
was a little thickened and did not show rupture. Edema was visible throughout the 
slide, but there were no areas of softening in the nerve tissue. 

Microscopic section of the left middle frontal convolution showed the lepto- 
meninges to be quite edematous. All the blood vessels were engorged but showed 
no changes in their walls. The underlying nerve tissue was also edematous in both 
tlie cortical and subcortical fiber tracts. The basilar artery showed no pathologic 
change. In the left basal ganglia no change was noted except for perivascular edema. 


In this series of 14 eases of subdural hematoma on which this paper is 
based, there were 2 deaths. One patient (Case 2) died after a flap op- 
eration; the other death (Case 10) occurred following the evacuation 
of tile clot through a subtemporal decompression opening. History of 
trauma was obtained in 12 of the 14 cases. There were 10 males and 4 
females in the group. The clot was on the right side in 8 cases and on 
the left in 6. Only 1 had bilateral clots. The Wassermann reaction was 
negative in every case. 


Choked disks were present in 5 cases. The spinal fluid pressure in the 
9 cases without clicked disks was increased and in 4 of these 9 cases the 
fluid was .xanthoehromie. Headache was the most common complaint 

f ^ disturbance was a prominent sjrnip- 

to m m 10 eases. Vomiting was not frequently present and occurred fn 

r r'"' rf extremities ivas not a com- 
111011 fiiuling. Coma was present in only 2 cases. 
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A flap operation was used in 7 cases. In 4 the elot was removed 
through one or more burr opening's. Subtemporal decompression open- 
ings were used in 3 eases. A secondary flap operation wa.s neees.sarv to 
remove a solid clot in 1 of the latter group. In the 1 bilateral case a flap 
operation urns done on one side and the elot evacuated tlirough burr 
opcning.s on the other. 


The diagnosis in 10 cases was suspected from the liistory and I'crified 
by burr openings. Air injection led to the diagnosis and iocalization in 
4 cases in whicli otlier lesions were suspected. Pineal gland shift wa.s 
noted in 1 case. (Pig. 6.) 


G.\se 3. C. A., u'liite male, aged 24 year.s, was admitted to tlio Uuiversily Ilo.-ipi- 
tal on Aug. 1, l!)35, and discharged on Aiig. 24, 1935. 

The patient gave a liistory of having been in an automobile accident on Ainil 25, 
1935, three months before admission. He received a .sharp blow on the head ju.st 



Fiff. 6. — (Case 3.) Air injection showing shifting- of the vcntriciiiar system, ili.s- 
tortion of tlie ventricles, ami pineal gland sliift. 


over the left eye. He was unconsciou.s for about one liaif hour ami n'liiaiiicd in 
the ho.spital for three day.s. After di.seharge from the iio.spital, he wa.s iihle to go 
back to work and stated that he felt entirely well until .Inly 2(i, about a week he 
fore he entered the hospital. He then developed .«evere frontnl lieadaehe.s ami 
blurring of vision. On admission, hi.s oidy eompl.aint wa.s seviwe headache. 'J’he 
neurological c.xamination wa.s entirely negative except for hilaferal choked disks. The 
tentative diagnosis of subdural hematoma or brain tumor was made. 

Three day.s sifter sidmission a ventriculogram was made ami .“bowed a marked 
di.splaeoment of the lateral ventrieles to the right heyom! the miilline with l•ompre.■. 
sion of the left hiteral ventrieie. On .Vug. .5, a left o.steoplastic hone ilap wsis forned 
down ami .a large sniidural hematoma e.vlending from the frontal pole to the oc 
cipital region wsi.s fouml. Tiie sac with its r'onti'iit.s ...tripped readily from the dora 
ami umlerlying cortex, except a .small portion i-lo.se to the miilline in the frontal 
region wliere it was apparently atia.-heil to the h.agitmjinal sinus, la removing 
tw ..u in this .irea there was eonsiderable lileeding from tile triliutaries going into 
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tlie longitudinal sinus. Before replacing tlie flap, this bleeding was completely con- 
trolled, The entile heuiispliere was compressed and showed little OTidence of expand- 
ing after the sac was removed. The patient made an uneventful recovery and was 
discharged cured twenty-three days after admission. 

Case 4. — A, E. W., white male, aged 2G years, was admitted to the Maryland 
General. Hospital on Oct. 14, 193(5, and was discharged on Nov. 5, 1930. 

The patient gave a history of injury to the head in an automobile accident six 
weeks prior to this admission to the hospital. He was not unconscious, but received 
first aid treatment at the hospital and was then discharged. He had no symptoms 
until four weeks after, injury when he complained of a generalized headache. Sev- 
eral days later the headaches were more severe and were accompanied by nausea and 
vomiting. On admission to the hospital the patient was stuporous, but he could be 
aroused. He was well oriented as to time and place. There was a small scar on the 
vertex of the head which was well healed. There was a very definite right facial 
weakness and marked clicking of both disks. The neurological examination was 
otherwise negative. 

The spinal fluid was clear witli a pressure of 35 mm, of Hg, and a cell count of 
3. Prom the history a subdural hematoma was suspected over the left liemisphere. 
Under local anesthesia a small trepiiine opening was made in the upper temporal 
region on the left side. The dura and cortex appeared normal. Tlie same procedure 
was carried out on the riglit side with the same findings. A third trephine opening 
was made in tlie occipital region over the posterior horn of the right lateral ventricle, 
preparatory for a ventrioulograni. When the dura was exposed in this area, it ap- 
peared bluish in color and when opened there was an escape of dark brownish red 
fluid. A large amount was evacuated through this small opening and a diagnosis 
of subdural hematoma was made. No attempt was made to* empty the ventricle or 
to inject air. The sac was alloived to empty itself without irrigation and the in- 
cisions were closed without drainage. It was felt at the time that a secondary op- 
eration would probably be necessary if there were .solid clot present. The patient, 
however, made a very prompt, uneventful recovery and ivas discharged in good condi- 
tion on Nov, 0, 193(5. 


Case 5. — M. McK., colored woniaii, aged 32 year.s, was admitted to tlie Baltimove 
City Hospitals on March 2, 1937, and wa.s discharged on Ajiril 21, 1937. 

The patient gave a history of a head injury about three niouth.s previous to ad- 
mi.s.siou. .She was not miconse.iou.s at the time, but was taken to a hospital ivhere a 
hicciation of the scalp was sutured. She returned to her home and continued her 
work for almost two months, during whioU time she had intermittent headaches 
hut not enougti to interfere with her work. One month following the injury to her 
head .she was taken to the Sydenham Hospital in a somicomatose condition. Exam- 
ination .shoived positive blood and spinal fluid Wassermaiins, and a diagnosis of cen- 
tral nervous system .syphilis ivas made. .She was transferred to (he Baltimore City 
Hospitals for treatment. 


Her neuvolugie.al symptoms varied^ from time to time. At one time there was a 
very definite left facial weakness, mental reaction iva.s very .sloiv, and she complained 
of headaebe. On nimther examination there was a definite right facial weakness 
rigidity of tlie right arm was present, and there were tremors of the right upper 
and lower extrimiities. The eye grounds were normal and there were no simis of 
increased intracniiiial pressure; ° 

0.1 MureU LS a spinal puncture was done. The fluid wa.s clear, ivith a pres- 
sure ot .5.1) mm of uater. One hundred cubic centimeters of fluid iver^ re- 
mned and rep need with air through tho spinal needle. Enccphalo.waphv 
Slnmed marke.l distortion of the veutr.Vular system. Both hitmal veLiel^ nl,; 
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displaced to the left of the inidline, the left being slightly dilated and the right 
showing marked compression. The tentative diagnosis of subdural hematoma was 
made with the alternative of expanding glioma. On March 19, two small trephine 
openings were made under local anesthesia in tlie upper temporal and frontal 
regions on the right side. The dura was exposed and showed a bluish appearance. 
When opened, a tj-pieal subdural hematoma sac was disclosed. lYhen the sac was 
opened, a large amount of brownish red fluid was evacuated, Tlie sac was irrigated 
until the irrigation was returned clear. There was no solid clot present. The in- 
cisions were closed without drainage. The patient made a very prompt, uneventful 
recovery. 

Case 6. — H. L., white male, aged 61 years, was admitted to the Church Home and 
Infirmary on May 20, 1930, and was discharged on Juno 4 , 1930. 

Tlie patient gave a history of head injury three months previous to admission to 
the hospital. While trying to halter a bull, he was thrown against the side of tiie 
stall, striking the right side of his head. He was not unconscious, but felt dizzy 
for ten to fifteen minutes. Following this injury he Itad intermittent headaohe.s for 
four to five weeks. The lieadaclies gradually disappeared until three weeks prior to 
his admission to the hospital, when he suddenly became unconscious iviiile on an auto- 
mobile trip. He regained consciousness about a half hour later, but remaiued very 
drowsy and complained of severe headache until the time of admission. Tlie' his- 
tory obtained from tlie family showed that his memory had become affected during 
this three-week period, and at tiie time he was disoriented as to time and place. 

On admission to the hospital, the patient 's attention could not be aroused and 
he was completely disoriented. The neurological e.\aniination showed the following 
positive findings: (1) bilateral choked disks with hemorrhages; (2) exaggerated 
deep reflexes, left upper and lower extremities; (3) positive Babinski on the left 
side; and (4) muscle weakness, left upper and lower e.xtremities. A diagnosis of 
subdural hematoma was suspected, but the possibility of a tumor could not be ruled 
out. The patient therefore was prepared for a ventriculogram, and under local an- 
esthesia a small trephine opening was made over the posterior liorn of the right lateral 
ventricle. When the dura was exposed, it appeared bluish greeu in color and when 
incised there was an escape of dark brownish red fluid. A diagnosis of .subdural 
hematoma was made immediately and the ventriculogram was not done. Under local 
anesthesia a right subtemporal decompression was done. A portion of the sac of 
the hematoma was resected and its contents evacuated by irrigation with salt solu- 
tion, and two small rubber tissue drains were placed in the sac before the incision 
was closed. The patient drained a considerable amount of dark brownish fluid for 
several days, after which tiie drains were removed. He made an uneventful recovery 
and was discharged from the hospital on June -1, about two weeks after admission. 

7 , J. H,, white male, aged 50 years, was admitted to the Morey Hospital 

on Dec. 31, 193-1, and was discharged on March 1, 1935. 

The patient w.as admitted to the hospital following a head injury sustained in a 
fall from a ladder. He vomited several times on admission and complained of 
severe headache. There was a laceration of the scalp in the left parietal region 
and ecchyinosis and swelling of the left upper lid. 1 lie neurological e.vamination was 
entirclv negative. X-ray examination of the skull sliowed a linear fracture in the 
left frontal region extending into the parietal and occipital bones. 

The patient was kept under observation in the hospital for sixteen days. During 
this period his headaches continued and at limes he allowed very marked mental 
confusion and slight elevation of temperature, with a pulse rate ranging between 
70 and 90, Spinal puncture on .Tan. 5 showed xunthochromie fluid under a pressure 
of 330 mm. of water. There was no definite change in the patii-nt ’s condition fob 
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lowing the puncture. A diagnosis of subarachnoid hemorrhage was made and several 
spinal punctures were done during the next ten days. The pressure gradually de- 
creased and on Jan. 15 it was 90 mm. of water, but the fluid had become more 
xanthochromic, and it was felt that the patient had a clot over the left hemisphere or 
a subdural hematoma. 

On Jan. 16 a left osteoplastic flap was turned down. The external surface of the 
dura appeared normal, but when an incision was made through the dura there was 
a free flow of yellow fluid. This fluid was found to be encysted in a sac which was 
very firmly adherent to the dura. The outer wall of the sac was dark in color and 
was so tightly adherent to the dura that it had to be removed with the curette. The 
ventral wall of the sac was made up of thickened pia-arachnoid and the fluid was 
encysted in an area about 15 cm. in diameter. The sac was only partially removed 
after its contents had been thoroughly evacuated and the operative field washed 
with salt solution. The wound was closed without drainage. .* The patient ’s convales- 
cence was slow and was marked by symptoms of mental confusion, which were the 
last to disappear. 

Case 8. — M. McK., colored woman, aged 38 years, was admitted to the Baltimore 
City Hospitals on Sept. 1, 1935, and discharged on Oct. 8, 1935, 

Pour days before admission the patient complained of severe headache, became 
very drowsy, and two days later became irrational. "When admitted to the hospital, 
she was in a semicomatose condition, with a temperature of 102° F., and a pulse 
rate of 112. There was cervical rigidity, and bilateral choked disks were present. 
The neurological examination was otherwise negative. The white blood cell count 
was 17,980. Lumbar puncture showed a clear fluid under a pressure of 250 mm. 
of water. An encephalogram showed the lateral ventricles markedly displaced to the 
left beyond the midline, with compression of the right ventricle do^vnward. There 
was no history of injury obtained and the condition was rather acute for a subdural 
hematoma. The encephalogram, however, suggested this diagnosis and on Sept. 10 
two small trepliine openings were made in the right parietal and frontal regions and 
a subdural hematoma was found. The contents of the sac were evacuated through 
these two openings and the sac irrigated with salt solution. The incisions were closed 
without drainage. The patient made an uneventful recovery and was discharged 
on Oct. 8, 1935. 


C.VSB 9. — M. B., white woman, aged 71 years, was admitted to the Hospital of the 
Women of Maryland on Feb. 12, 1935, and discharged on March 21, 1935. 

One and one-half months before admission to the hospital, the patient tripped 
and fell down the cellar stairs. There was a small laceration of the scalp and the 
patient was rendered unconscious for several minutes. She was confined to her bed 
for ten days following her injury. Her only complaint at tliis time was pain in the 
back of the neck. She gradually developed a weakness of the right arm and leg, and 
one week before admission to the hospital she fell two or three times, due to weak- 
ness in the leg. She then developed a severe headache accompanied by mental dis- 
turbances and loss of memory. There were also a speech disturbance and incontinence 
of bowel and bladder. Several diiys after admission the patient’s condition improved 
somewhat, but she suddenly fell into a comatose state and appeared acutely ill 
Lumbar puncture on Feb. 20 showed a .xanthochromic fluid under increased intra- 
cranud pressure. An encephalogram showed a shifting of the lateral ventricles to 
the r.ght wUh a con.pross.on of the left ventricle and a slight dilatation of the Zbt. 

A diagnosis of subdural hematoma was made. On Feb. 20 under local anes 
thcsia a small trephine oucninir was made in tl,e 

subdural hematoma was Ln^: ZaZud Z lli 

A second trephine opening was made in the frontal 
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region and the eoutents of tlie subdural lieinatoma waslied out through these two 
openings. Botli inci.sions were closed without drainage and tlic patient made a very 
slow uneventful recovery. 


Ca.sk 10. J. A. R., white man, aged ti:; years, was admitted to the IVc.st Baltiinorc 
General Hospital on Jan. VS, 1<)32, and died on Beb. VA, 19d2. 

The patient was admitted three days following an automobile accident in which 
ho was rendered unconscious. He developed headnelio, pain in the back of the neck, 
and there was an occasional spell of vomiting. His headaclie continued until Jan. 19, 
when he became ditBeult to arouse. Spinal puncture on Jan. 19 showed a xantho- 
clironiie fluid under markedly increased pres.sure. The patient .«eomed to improve 
slightly following the puncture, but the next day he became very drowsy again. 
He was thought to liave a subaraclinoid hemorrhage and on Jan. 22 a second .spinal 
puncture was done. At this time the fluid was .still xanthochromic, under increased 
pressure, and contained 11 cells per e. mm. He again improved for a period of 
six days, at the end of which time he became delirious, attempted to get out of bed, 
and his temperature and pukse were elevated, and he showed signs of meningiti.s. A 
third spinal puncture was done on Peb. 2 with praetiealiy the same findings ns before. 
Several da}*? later he developed a sliglit weakness in Ids right arm and leg, witli in- 
creased reflexe.s on the same side. 

On Peb. 5 a small trephine opening in the left temporal region di.sclo.scd a .sub- 
dural hematoma. This tiephino opening was gradually eidarged under the temporal 
muscle and the .sac evacuated by washing with .salt .solution. Two nihher tissue 
drains were inserted and tlic 'Wonnd closed. The patient reacted very well following 
tlie operation, recovered the u.se of his right arm and leg, became cheerful, quiet, and 
cooperative. Six da 3 ’.s following the operation, ho had a recurrence of his original 
sj-mptoms and signs, together with elevation of pul.se nnd temperature. The original 
incision was reopened on Feb. 12 and the .sac explored. There was a collection of 
gTeeni.sh j'ellow fluid in the sac. This was evucualed. A culture from the cystic 
fluid .showed short-chain sti-eptoeoeei. The patient did not react after the second 
operation and died the following day with .streptococcic moningifis. 


Case 11. — A. S., colored man, aged 74 years, w.-is admitted to the Univci'.sify 
Hospital on Nov. 1(5, 19d3, and discharged on Fob. 3, 1934. 

The patient gave a history of falling on a porch and .strikbig his head on a con- 
crete pillar. Ho was not unconscious at the time unit w.'is able to go about his work 
almost immediately after the fall. Several week.s later he began to have siwere head- 
aches accompanied by dizziness and a tendency to fall forward. The patient gradu- 
ally developed mental changes, became very unthly, and at the time was disoriented. 

On ndmi.ssion to the hospital the patient .showed a healed laceration over the left 
eyebrow, early ehoking of both disk.s, weakness in the left Ufiper ami lower ex- 
trewitics, nnd a slight left facial weakije.s.s. Lumbar pum-ture showed a clear fluid 
with a .spinal fluid pre.ssure of SOO min. of water, .V chrome .subdural hematoma 
was su.spccted am! on Nov. 2S. W;!.’!, a right .subtem).oral decompression was done, 
am! a hematoma was drained through this im-isiim. The pntient showed marked im- 
provement for two weeks following operation. At the eml of tliis time, he .smhlenly 
deveiopod signs of iiicrea.'cd intracranial pre.ssure and his ohl symptoms rctomed, 
A diagnosis of reeurrent subdural hematoma was made, and on Hee. 29 a right siiled 
bone ihip wa.s made and the entire .sulxliiral hematoma will, the ..,ie was reumvisl. 
His iirogre.ss following the eecuad operation wa.s .slow, hut he evmitu.-dly mad.- a 
cmniph'te rei-over.v ami wa.s discharged about a month folJowing hi.s secom) operation. 

cask I2.--R. 1'.. white m.-in, aged .'<7 y.-ars, wa.s admitted t„ tlie riiivcrsitv Ho,pi. 
tal oa .\fareh 12. If-'.’L -ind di.s.-harged on .March 21, I9;:i. 
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The patient gave a history of a fall on the ice on Feb. 12, 1931, at which time 
he sustained a fractured skull. He was not unconscious at the time, but about a week 
following his injury he sliowed mental disturbances and ditBculty in speech. These 
symptoms gradually improved until klarcli 12, the date of his admission to the hospi- 
tal, at which time he suddenly became disoriented as to time and place, was aphasio 
and very emotional. There was a slight weakness in the right arm and leg; the disks 
showed early choking; and the neurological examination was otherwise negative. 

A diagnosis of chronic subdural hennitoma was made and on March 11 a left 
osteoplastic bone flap was turned down and a large subdural hematoma was removed. 
The patient made an uneventful convalescence and wa.s discharged ten days after 
operation. 

Case 13. — ^N. K., white male, aged 17 years, was admitted to the South Balti- 
more General Hospital on Aug. 1, 1931, and discharged on Aug. 25, 1931. 

The patient gave a history of chronic headaciies of two weeks’ duration, accom-- 
panied by dizziness. The neurological examination was negative except for internal 
strabismus of the right eye. Lumbar puncture showed a xanthochromic fluid. An 
encephalogram showed a sliifting of the lateral ventricles to the loft of the midline, 
with a compression of the right lateral ventricle and a slight dilatation of the left. 
A diagnosis of a subdural hematoma was suspected and a trephine opening was made 
over the right hemisphere and the diagnosis verified. The subdural hematoma, to- 
gether with the sac, was removed through a flap operation on Aug. 13. The patient 
made a very prompt and uneventful recovery and was discharged twelve days later. 
In this case the diagnosis was suspected from the encephalogram and was verified 
by a trephine opening. 

Case 11. — L. W., white woman, aged (iS years, was admitted to the Union Slemorial 
Hospital on June 3, 1930, and discharged on Aug. 18, 1930. 

The patient gave a history of having been injured in an automobile accident nine 
weeks previous to admission. She was unconscious for only a short time. Five 
weeks later she developed a speech disturbance and weakness of the right arm and 
leg. 

On admission to the hospital there was a small scar over the right temporal 
region and increase in the reflexes in the right upper and lower extremities, with a 
positive Babinski on the right side. A diagnosis of subdural hematoma was made 
and an operation was done on June 5, 1930. Flap operation was the technique used, 
and a large subdural hematoma was removed. The entire .sac was removed. The pa- 
tient Imd a stormy convalescence, but at the time of discharge the speech was normal 
and she had regained function in her right arm and leg. 


CONCLUSIONS 

1. The symptomatology of chronic subdural hematoma is extremely 
variable and misleading. 

2. Trauma is the etiologic factor, with rare exceptions and is usually 
considered trivial at the time of injury. 

3. The lesion is more frctpicnl in males than in females. 

4. The diagnosis .should he suspected or made if there is a liistorv of 
shght injury followed by headache, mental changes, stupor, or si-ns of 
slowly mcreasing intracranial pressure. There may be a “free biter 

™ Hie s.vmpton,s 
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0 . Localization is frequently impossible by neurological signs alone. 
Pathologic reflexes are common, but usually they are of no localizing 
value. 

6. Wlien subdural hematoma is suspected, dual perforations should 
be made, for the lesion is frequently bilateral. 

7. Bilateral trephine openings should be accepted as the method of 
choice, because this simple pi'ceedure serves (a) to establish tlie diag- 
nosis, (b) to determine ivhetlier the lesion is bilateral, and (e) to evacu- 
ate the hematoma. When there is a Avell organized clot present, it may 
be necessary to reflect a flap to I’emove it effectually. 

8. It is not necessary to remove the sac to effect a cure. 

9. Failure of the compressed hemisphere to expand and vascular 
changes secondaiy to long-continued compression are the most serious 
postoperative complications. 

I am indebted to Dr. diaries Bagley, Jr., for granting me permission to include 
several of his own cases in tliis scries. 
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SUBDURAL HEMATOMA, ACUTE AND CHRONIC, WITH SOME 
REMARKS ABOUT TREATMENT 


Abraham Kaplan, M.D., New York, N. Y. 

(From the Neurological and Neurosurgical Service of Bellevue Hospital and the 
Neurosurgical and Neurological Service of Mt, Sinai Hospital) 


O P THE entire group of head injuries, those with subdural hema- 
tomas most frequently require a critical decision as to whether 
or not surgical intervention is necessary, and if so what is the most 
desirable procedure and when is the most favorable time. 

The speeding forces of the machine age, particularly the automobile, 
have increased enormously the incidence of indirect head trauma, and 
the proper treatment of these seriously injured persons is a growing 
responsibility. 

During the past two decades, our consciousness about chronic sub- 
dural hematoma has been sharpened by the publications of Trotter,’- 
Putnam and Cushing,- and moi'e recently by those of Rand,® Jelsma,'’ 
Gardener,® Munro,® Coleman,'’ Frazier-,® Grant,® and others, and we 
are now more alert to suspect the possibility of a chronic subdural 
hematoma in the differential diagnosis of comatose patients. 

The results following the removal of chronic subdural hematomas 
are uniformly excellent in all neurosurgical clinics. There are indeed 
few surgical conditions in which early diagnosis and prompt surgical 
intervention are followed by such dramatic and complete recovery. 


Therein, however, lies a danger. Our enthusiasm about the results 
with chronic subdural hematomas easily may be carried over to the 
other head injuries with deepening coma. 

Whereas operative interference in patients suffering with chronic 
subdural hematomas is practically always necessary, this is not true 
of patients with acute subdui'al hematomas. Hasty operation on such 
patients can only end disastrously. The injured person with only a 
small margin of safety who might well be saved by medical measures 
may easily have his chances jeopardized by manipulations incident to 
talving ot x-iay pictures, transportation to the operating room, and 
the added trauma of the operation.* 
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SURGERY 


There is need, therefore, for a clearer differeutiatioii of subdural 
hematomas into the acute and chronic phases. Selection of patients 
with acute subdural hematomas who can be benefited by operation is 
of utmost importance. 

.VCUTE SUBDURAU IIEatATOMA 

Acute subdural hematoma is an accompaniment of severe head 
trauma in which, as a result of injury to cerebral ves.sels, there has 
been bleeding into the subdural .space. Of and by itself, acute sub- 
dural hematoma can hardly be said to exist, for invariably there Ls 
associated serious if not extensive laceration of the brain as well as 
a fi'aeture of the skull. The bleeding i.s arterial as well as venous. 
Prom the injured vessels varying quantities of blood spread through 
the subdural space and the adjoining subarachnoid meshes. Often a 
fine layer of blood dissects its way beneath tlie pia mater. 

A brief consideration of the meehanics involved in this type of 
injury will aid in the better understaudiug of the relative effects upon 
the brain and skull following a transmitted blow to the head. Because 
of the suspended position of the brain, a transmitted injury to the 
head will cause the brain to traA'el at a different rate of speed than 
the skull. At the moment of impact, the skull starts to move ahead 
of the brain which, because of its inertia, lags behind. Tlie brain, 
having started to move later, still continues to be propelled after the 
moving force of the skull has .spent itself. It is diirijig this period of 
shift that the brain, coutiuuiiig in its course, is pitched against the 
jagged i3romi)ienee.s at the base of the .skull with resulting cerebral 
laceration and vascular rupture. As one ivonld expect, the most fre- 
quent sites of damage ai-e at the tips of tlie temporal and frontal lobes. 

Patients with acute traumatic subdural bleeding present a clinical 
picture varying with the degree of brain laceration and the associated 
intracranial bleeding. A single and small laceration ol the brain is 
accompanied by moderate bleeding into the subdural ami subarachnoid 
sjtaces with e 3 ’idence of jiinki.sh fluid by inmbar j>unctnre, ^lliese ])a* 
tieuts as a rule are immediately niieon.seions folhaving the injury and 
within several innirs begin to sliow signs of recovery. Conseimisne.ss 
may return within an hour or twenty-four hours, depending upon the 
severity of tiie head injury. .Veiirolog-ieai signs are few and iueon- 
staiit. The best guide to the ilegree of eerebrai frammi is the varying 
state of the patient’s eonseioiisne.s.s. .Signs of returning l•llnseil)||sness 
within several hovirs point to a favoralde outcoiiie and are far more 
reliable guides of tiie patient’s ennditimi than flir pnls(> nr Itiood jn-es- 
sure readings. Inereasing stupor and eoinu a/ter an intei-val of twenty- 
four hours nsuaily ineiins extensive brain laceration, rerein-ai i>de?iia, 
ami ma.ssive bleeding. '1 he oiitlonl; under snidi ciicnnistaiiers is 
unfavorable. 
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Excluding compound and depressed fractures of the skull and ex- 
tradural bleeding, acute intracranial injuries are best treated medi- 
cally by absolute rest, by measures combating shock, by moderate 
dehydration, and by the judicious use of lumbar puncture. That con- 
servative management of acute head injuries is most desirable was 
very conclusively brought forth by Wortis and Kennedy^^ in their 
study of 1,000 consecutive eases of head injury at Bellevue Hospital. 
There can be but Tittle doubt that patients with mild cerebral lacera- 
tion and small cpiantities of blood in the subdural space will respond 
best to the medical measures mentioned. Only harm can come to 
these patients by operative manipulations. Those who have sustained 
severe brain laceration with resulting extensive subdm-al collections 
of blood seldom are helped by operation and the removal of blood 
from the subdural space rarelj'- alters the course of events. Thus, of 
the 257 cases that came to autopsy in the series reported by Wortis 
and Kenuedy,^^ 96.9 per cent revealed a fracture of the skull and 91.8 
per cent showed brain laeei-ation. 

There are, however, a few cases, rare to be sure, with moderate 
laceration of the brain in which recovery might well ensue if the 
associated acute subdural hematoma is removed. When such patients 
recover, they are usually left with disabilities depending upon the 
extent of the brain damage. 

Of several hundred eases of acute subdural hematoma that have 
come under my observation at Bellevue Hospital, there were only four 
in which operation seemed to offer some hope. With one exception, 
practically no improvement was noted following the removal of the 
acute subdural hematoma. The autopsy specimens disclosed such ex- 
tensive and irreparable brain damage that one could not hope for 
anything but a fatality. The one patient (Case 3) who fortunatelj- 
and surprisingly recovered was left with a paresis of the left arm 
aird a left homonymous hemianopsia. The progression of symptoms 
after an interval of improvement following the trauma and the focal 
nature of the eonvuisions wei’e the indications for operative interven- 
tion in this patient. 

The history and findings in the four operative eases of acute sub- 
dural hematoma follow: 


CASE REPORTS 

C.VSK 1.— Acme alcoholisni, head trauma, stupor upon admi.-^aiou. External evi- 

denro of severe injury, bloody spinal fluid. Improve.nent for one week tl.on return 

of stupor lefvsided weakness, d.lated right pupil. Spinal fluid .Xanthochromic. 

! 1 1 T' 'vithout capsule for.nation. Patalitv. Autopsy 

revealed e.xtensive brum laceration. ' 

i/;.s/ory; Tlioma.s W., an unidenlifie.i man, aged rears was brnnol.f t 

hospifjil on ^'■ov. 'JO, l9:>o in ‘i l•^nftlvo 7 T " oroujit to the 

Irnd l,va..n in a tight while ' =^(aporons condition. He evidently 
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region. He was inonientarily stunned, fell to the floor, but was able to pick hini- 
self up and ascend tlie .stairs. However, he had to be helped into the house. That 
night and the following day he continued to complain of headache and vomited 
repeatedly. The headaches persisted; he continued to vomit and gradually became 
more somnolent. 

Examinatiou : Tlie patient was drowsy, but he could bo aroused, at wliich time 
he was fairly well oriented and complained of generalized headaches. Tliere were 
abrasions over tlie left parietal and right occipital regions witli adjacent areas of 
ecch 3 ’niosis. The pupils were slightlj' irregular but reacted well to liglit and accom- 
modation. The fundi showed no abnormalityc There was no facial weakness. 
AVhen both arms were outstretclied, there was a drift of the right arm. Eesponse 
to pinprick was equal on botli sides. The deep reflexes were equallj' sluggish. 
Babinski sign was present on tlie left, but doubtful on the right. Blood pressure was 
sj’stolic 140, diastolic SS. 



Pie:. 1 (Case 1). — Acute subdural lieniatoiiia witli multiple cerebral lacerations, the 
most extensive in the right temporal lobe. 


LahonUonj tlata: The urine showed no abuormalitj-. Hemoglobin, SS per cent; 
red blood cells numbered 4,()30,000 per e.mm.; leucocytes were 1, 1,450 per c.mm.. 
wilh 7t> per cent polynuclear forms and 21 per cent lymplioeytes; Kline te.st was 
negative; blood sugar, 10,'! mg. per cent; urea nitrogen, 11.2 mg. per cent. 

X-ray of the skull gave no evidence of a fracture. The spinal fluid was uniformlv 
bloo.ly, under O.'IO mm. of pres.mre. After the removal of 20 c.c., the pres.-iure was 
reiluced to 100 miu. ’ 

Cour,c: During three days of observation, the pul.se fluctuated between 50 and 
hO per nunu e. At tnue.s the patient wa.s alert, at other times he w.as hard to awaken 
Weaknes., of the r.ght side of the face beea.ue evident, the fundi bemin to low 
early papilledema, and the right-.sided weakues.s pro.^res.ed Sninal fl 1 

blood tinged under 2,10 mm. of pre.>ure- after H,/ , ^ 

n.i .. 1 ^ ^ ••urt, arttr tijo removal ot 10 e (• of flni.r 

the pies.uire was reduced to 100 mm. ^ 
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Operation: Oa No%'. S, 1933, under local novocain anesthesia, a bilateral trepana- 
tion vraa performed over the parietal regions. Through the loft trephine hole about 
15 C.C. of fresh blood and some clots were removed from beneath the dura. The 
brain appeared congested and edematous, but no gross blood was found in the 
subdural space. 

Postoperative course: On the following day he was more alert, motion in the 
right arm and leg improved, the deep reflexes responded well on both sides, but the 
Babinski sign on the left persisted. Twenty-four hours later ho was more drowsy 
and the right-sided paresis returned. Spinal fluid was xanthochromic, showing 
a pressure of 420 inm. He gradually became more comatose and died four days 
after operation. 

Aiitopsij disclosed a fracture of the base of the skull through the left petroiw 
bone, subdural hemorrhages, and marked edema of the left temporal lobe. 



CowmcHl.-Vnquestionably the direct blow to the bead was inuei. 
more severe than was suspected upoit first exammatiou. The um- 
forraly bloodv spinal fluid under such increased pressure pointed to 
serious intraJrauial injury. The progre.ssive som„olene(> and the ad- 
vancin-r focal signs over a period of nine days w.we suffieient indiea- 
tions for operation. However, the autop.sy (Figs. 2 and ;!> in-oved 
tint the e.vten.sive fracture traversing the left p.>froiis bone, the rere- 
brlil hemorrhage, and edema were beyond surgical help. 

C\sr. 3.— Injury to /ori'he;»il during ah-oholi.- spree. eonvul-iion.-. 

loth.-ir"V, '"iind conlu-ioti. heft brmiprirc-ii.-i and hemihype.-tfiesia. .Spi,„i) (lijid 
.x'^rinthod'iromic, Jiilateral trepanation, aeiile ■.uhdiir.-l he»,a(r>iita oa right a-o 
ciatod with bruin huerution. Rc-overy with re.-iiluai .^pa.‘,tie p.'^r.■^i.^ of left arai 
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and left homonymous hemianopsia. Recurrence of left-sided daeksonian seizures 
three months later. Encephalograms revealed dilatation and retraction of right 
lateral ventricle as a result of scarring. Luminal therapy. No seizures for over a 
year. 

History: Mary D., a 49-year-old housewife, was admitted to the hospital in a 
state of confusion. Seven years previously she had been treated in the psychopathic 
division for chronic alcoholism. 

The patient had been drinking to excess for some time, but one week before ad- 
mission, while trying to get out of bed, she had bumped her forehead against the 
dresser. There was no loss of consciousness. Three days later she had a convulsion 
involving the left arm and left leg. She became drowsy, confused, and was brought 
to the hospital. 

Shortly after admission she had two convulsions. The head and eyes turned 
to the left, the left side of the face was drawn up, and the left arm and left leg 
were in tonic spasm. 



Pig. 3 (Case 2). — Acute sutKlural hematoma secondary to multiple cerebral 

lacerations. 


Examination : The patient was drowsy but could be aroused sufficiently to state 
tliat she had right-sided headache. There wore numerous areas of eochymoses all 
over lier body. The pupils were under the influence of homatropine. The fundi 
had a frosted appearance, but there was no papilledema. Ocular movements were 
normal in aW directions. There was a distinct left central facial weakness, and the 
left hemiparcsis as well as the left hemilij-pesthesia involved the arm more than 
the log. The deep reflexes were more active on the left, though the ankle jerks 
could not be obtained on either side. The abdominal responses were absent on both 
sides. Rabinski sign wa.s positive on the left. 

Lahoratonj data: Temperature, 101.4; pulse, 114. Urine showed two plus 
a bunuu but was otlterwtse negative. Blood pre 3 .mre: systolic, 100; diastohe 70 

I i ''o ■’-■•AOOO per c.nuu. Leucocytes, 0,100; 73 per cent poiynuelea^r 
< s, __ ;,i.r u.iit ijmphocytos; hemoglobin, 70 per cent- NPN 40 ^tniTiol a -t 
was xanlhochronue. Bh«enna«a was negative. ’ 
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Operation: On Nov. 8, 1935, under local novocain ancstliesia, a bilateral trepana- 
tion was performed over the parietal regions. Through the left trephine hole about 
15 c.c. of fresli blood and some clots were removed from beneath the dura. The 
brain appeared congested and edematous, but no gross blood was found in the 
subdural space. 

Postoperative course: On the following day he was more alert, motion in the 
right arm and leg improved, the deep reflexes responded well on both sides, but the 
Babinski sign on the left persisted. Twenty-four hours later he was more drowsy 
and the right-sided paresis returned. Spinal fluid was xanthochromic, showing 
a pressure of 420 mm. He gradually became more comatose and died four days 
after operation. 

Autopsy disclosed a fracture of the base of the skull through the left petrous 
bone, subdural hemorrhages, and marked edema of the left temporal lobe. 



K/k '* (Case llultiple cerebral lacerations most marked .at frontal ami tempm.d 

lobes. 

C'onuHeiif.— Unquestionably tlie direct blow to the iiead was much 
more severe than wa.s suspected upon first examination. The uni- 
formly bloodv spinal fluid under .such increased pre.ssure iiointed to 
serious iutrat-ranial injury. The progressive somiioleiice ami the ad- 
vaueing focal signs over a period of nine day.s were sufficient indica- 
tions for operation. However, the autop.sy (Pigs. 2 am! :J) proved 
that the exten.sive fracture traversing the left petrous hone, the cere- 
bral Jiemorrhage. and edema were beyond surgical hclf). 

3 Injurv to forelasad during alcoholic spree. Left .Mded cniiviilsion.''. 

lethar-w, and confusion. Left hemipare.-i.-i am! hemihypesthesia. .Spinal fluid 
xanthochromic. Uihiter.'il trepanation, arute subdiir.-l hematoma on riaht a.so 
eiated with brain hu-cratuui. l.’ccovery with re.-idnal sp.-i.-tic pansU of left arm 
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BecoMi admission: On Feb. 19, 1930, she was readmitteti to the hospital because 
of increasing left-sided Jacksonian seizures. She had been, well for two months 
after leaving the hospital and then noted recurrent tw'itehings of the left arm and left 
side of the face. 

Examination: The fundi were normal except for moderate retinal sclerosis. 
Vision 0. D. 20/200, 0. S. 20/200, Tlie pupils were Argyll Kobertson in type. 
There was a .slight left facial weakness, a .spastic left hemiparesis particularly in- 
volving the left arm, diminished left corneal reflex, ovevactive deep reflexes on the 
left, Hoffmann sign on the left, a left Uemihypesthesia, and left homonyinou.s 
hemianopsia. Blood pressure: systolic, 180; diastolic, 108, Blood IVassermann 
negative. 

Encephaloffrains : On Beb. 28, 1936, after the removal of 110 c.c. of clear spinal 
fluid, 120 c.c. of oxygen was injected. X-vay films revealed considerable dilatation 
of the right lateral ventricle with retraction to the right (Fig. 4). The third 
ventricle was visualized and appeared slightly dilated. Tlse finding suggested cerebr.al 
atrophy and scarring. 

The patient was put on luminal therapy and has been free from seizures since. 



Fig. (Case 1). — ^lultiule cerebral lacerations associated with acute subdural 

hoiiiatoniu. 


(’ommcnl . — The in’enpenitive diagnosis that tliere was eerebval cov- 
tieal Uieeratioii iu assoeiation with siibthiral bleeding was made be- 
eiuise «t‘ the history of eouvidsioiis and the widespread motor and 


sensory distnrhanee. It should be noted that there was no evidenee 
ot it capsule. The patient’s recovery was unexpeeted beeaiise of tlie 
extensive cerebral damage that was found. The residual paresis of 
tlic arm was tlie only ineapaeity. The eticejiiiaiographie findin-rs up- 
on her seeond admission show at, interesting late re.siiit of cerebral 
damage. 


.Veamive bihiUTiil trephine expIoAttn . Wm . 

with e.Meii.sive .vrcbral hieera! J«. ’ ^ - base of .skull 
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(fiiir.H-: Aut'r fnitr ihty? di' <ili,-vr>:ttUiii. ,lun'«n wlinh (htih.! jiie gnuiually W- 
oame iiioa- it .-vi'nii-.l im{«i'nithu tli.-it t!ii> of a hi'niuioiua 

K> i'!iiiiin:iu-i!. 

()|it iiifuiit ; Oct, !ti, I'.i:!.'), uniior Wal nintn-aiti aiii'.'<tlii‘'i:i, Jiilati'nil irejiaiiaiion 
\\a> jvrforiuct! o\\‘r botit jio:.t|iariol:il 'I'ho <iuf;v *)ii tho loft ajijKairo<i aurnuil 

bvU when U vva^ abintt tl t'.o, t*f briavin>}i jlui*! r.'**ayo>L TJiO iiiidorlyia:; 

brain ni»[ioaro.l T!io liur.i tm tlio ri;;ht na^ lini! :;ray aii'l umlor ten.'ion 

ami whoa ojH’tiod ;‘.n .-.i-, uf dark broivn liuid na,< :i.-j)ira(od. Tim crania! defer! 
was i‘nlar;;i'il tn alum! Ila' st/f of a half ilidlar, anil with irrt^'alion'i !lira!:;it a 
e;itlii'(or about two iimu'e? of iitni.'h Mark libxxl rlols wore washtsi out. Wlien the 
n’litrn wu.-liiiit;.-- wore rlrar, llir oxjio.'Otl Imtin appr.-iRo! and tlirro were 

several ari'U:. of errliyino.-es and laeeratioii. Tbete wii> jio evidenre of any eap.-ule. 



Kis. ( tCa.-e 3).— Dilatation ami retraction of riitiit ventricle su^gestne of cerebral 

atrophy anil scarring. 

The sunken brain boann to {nilsate freely and rt.-a.* to the surface as more and 
more of tbe old blood and elot was removed. Duriuo one l>eriod of the irris^ition. the 
blood pre.'Sure suddenly rose to -00 svstoUe and within a few minutes n turned 
to the pnmjH'rative level of 120 svstoUe, 90 diastolic. 

Postoperative course: The ne.vi day she was still drowsy but wa.s taking fluids. 
The loft leg moved more freely, but the left atm remained spastic. Spina! fluid iras 
uniformly pink under extremely low pressure. Puriug the lirst post oiH' rat be wiak 
she was given daily lumbar punctures and hypertonic intravenous glucose. She 
became more alert, motion iu the Angers of the left hand begtin to return, but she 
had extreme nausea for several days. Her imjrrovement was slow. She 'r.is dis- 
charged twenty-four day.s after the opreration at whieli time she wars meutaily 
elear, could walk witlioot assistanee, but still had weaknes.s and spasticity of the 
left arm. Visual fields showed an .almost complete left homonymous hemianopsia. 
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Second admission: On Feb. 19, 1936, she was readmitted to the liospital because 
of inoreasiag left-sided Jacksonian seiaiaies. She liad been well for two months 
after leaving the hospital and then noted recurrent twitchings of the left arm and left 
side of the face. 

Examination: The fundi were normal except for moderate retinal sclerosis. 
Vision 0. D. 20/200, 0. S. 20/200. The pupils were Argjdl Eobertson in type. 
There was a .slight left facial weakness, a spastic left heraiparesis particularly in- 
volving the left arm, diminished left corneal reflex, overaetive deep reflexes on the 
left, Hoffmann sign on the left, a left heiuihypesthesia, and left honionynious 
hemianopsia. Blood pres.sure: systolic, 180; diastolic, 108. Blood Wassermann 
negative. 

Encephalograms : On Feb. 28, 1936, after the removal of 110 c.c. of clear spinal 
fluid, 120 c.c. of oxygen was injected. X-ray films revealed considerable dilatation 
of the right lateral ventricle with retraction to the right (Fig. 4). The third 
ventricle was visualized and appeared slightly dilated. The finding suggested cerebral 
atrophy and scarring. 

The patient was put on luminal therapy and has been free from seizures since. 



PiB. :> (Ca.se -l). — Multiple cerebral lacerations associated with acute subdural 

hematoma. 


Comnu nt . — Tlie preoperative tliagiio.si.s that there was cerebral cor- 
lica! hieeratiiMi in asSDeiation with .subdural bleeding was made be- 
cause oi' the history of eoiivulsioiis and tlie widespread motor and 
sensory disUirbauce. It should be noted that there was no evidence 
oi a capsule. The piitieut’s reeovery was uiiexpeeted because of tlie 
< xlensive cerebral damage tliiit was found. The residual pare.si.s of 
tlie arm was the only iiieapaeity. The eiieephaiographie fiiulin-.s up- 

0,1 her second admission slmw an interesting late re.sult of cerebral 
ilamage. 

NVicnio. hihi.cral ttcphiac cxbh.rZ '^“■>'uIs.on, left hemiparesis. 

-fl>cx,c„Mvcccrclu.a,Smm..nio:!. ’• of -^kull 
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Uistoiy; Oil b'ojit, 'J.~, jy.tfi, ](o1«.tI U., u miknoim uiiilo uiaa was 

|iic‘ki!ti up on (111! slrcol iu u ooiiiutosu f;uiulitiuu ami l>rou;’Iit to the hospital by 
uaibiilauco* Kii routo ho vuiuUoti tititl laid a ^oiiorali/od clotiic oonvulsion, 

J’.xiiiitiiititiun; 'llio patioiit pre.'outod tlw j>iutiiro of ilfocrobrato rigidity. Jiespira- 
lions wore Clioyno-Stolios iu typoj pialso was 7l! por iniimto. ’Dioro was soma 
cochyuiosis about tliu rifjlit oyo, ami further ob.-ervatiou disoloseil that ho had a 
right facial weahiiess ami a right heniiparesis, 

Xuborutory ilaiti' The urine revealed tio abuuriuality. The spinal tluid was uni- 
formly bloody, under 'JIO nini. of water pressure. 

Course: That evening he hud ii left-sided eonvulsiou with spasticity and cog- 
wheel rigidity ot the loti arm. The deep rellexes on the left were hyperactive 
and the JJabinshi .sign and ankle clonus were positive on the left. The next 
day there was spasticity of all the extreiniiie.s, bilateral positive Babinski, and the 
spinal Iluid was uniformly bloody, under .'!o0 mm, of water pressure. The tempera- 
ture rose to 105.(1 and respiratioiw were 10 per minute. However, witliin the next 
two days bis eoiiditiou improved surprisingly. The rigid pupil became dilated, but 
tho left hemiparesia persisted. 

Opcrtition: tfept. do, 10, 'hi, under local novocain anesthesia, a bilateral trephine 
was performed over both postjmrietul regions. Xo subdural clot (vas found on the 
left. Oil tho right about da c.c. of pink Iluid escaped from tho subdural space. 

Voxtoperalii'e coarse; During the ensuing' week lie improved slowly, but then 
becatno confused and disoriented. Ho died twelve days after tho trophiue explora- 
tion. 

Jutopsi/ rcvealod fraotiiro of tho base of the skull in tlio middle fossa, laceration 
of the under surface of the left tempiora! lobe (i'ig. 5), some blood-stained fluid 
in the subdural space on both sides, and a bilateral bronehopuemnonia. 

Comment . — Because lie sliowetl signs oi' iniproveiuent during the 
first three days after adnii-ssion, it seemed wortli while to give him 
tlie benefit of a biiiiteral trepliine e.xirloratiou. Tlie autopsy findings 
revealed that tlie cerebral damage was beyond surgical aid. 

It is well to realiite, tlierefore, that in the gi'cat majority of patients 
suspected of having an acute subdural hematoma, operatiou should 
be withheld. Tlie mild eases will improve under a medical regime. 
Those sei'erely affected cannot be helped by operative decompression. 
Tltere ai-e, however, a small number of patients who, after an interval 
of improvement, begin to show signs of increasing stupor with evi- 
dence pointing to a loealiaed colleetioii of blood. Upon these patients 
operation should be perfonued. 

CHRONIC STODUBAD HEMATO.VIA 

In a previous iiublicatioid- it was pointed out that ehronie subdmal 
hematoma occurs more frequently tlian middle meningeal liemorrhage. 
/Uso, clinical and experimental evidence was presented to prove that 
a chronic subdural hematoma is the result of a relatively mild trauma 
to the head which displaces the brain iu an anteroposterior direction 
with a resulting tear of one or more of the cerebral veins as they enter 
the superior longitudinal sinus. The vein, being least supported as it 
traverses the subdural space, yields at this point. The venous bleed- 
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ing that follows into the subdural space is slow, iuterniittent, aud 
variable and will be influenced by changes in the intracranial tension. 


Within ten days to a fortnight, a fine membrane, arising chiefly 
from the inner lining of the dura, encloses the blood and gradually 
a cyst wall is formed. 

When the intracranial tension falls below the venous pressure, there 
is a repetition of venous oozing into the cyst until the tension within 
the cyst wall is sufficient to prevent any further venous bleeding. 
Headache, vomiting, and lethargy are the most constant symptoms 
during this phase. As the clot within the cyst retracts and i^artial 
organization takes place, the intracranial tension readjusts itself and 
the patient becomes more alert and at times fully oriented. 

The variations in tension within the cyst not only account for the 
fluctuations in consciousness but also explain the inconstant state of 
the pupil, the changing paresis, the appearance and disappearance of 
facial Aveakness, and Babinski sign. It is not unusual to find the 
hemiparesis, the dilated pupil, and the chronic subdural hematoma all 
on the same side. 

If one Avere to make a composite of the clinical stories and findings 
in this series of fifteen patients Avith chronic subdural hematoma, it 
Avould read as folloAvs: 

A middle-aged or elderly individual receives a mild injuiy to the 
frontal or occipital region AA'hich may be totally forgotten. There is 
a latent interval from tAvo days to six Aveeks from the time of injury 
to the onset of headache. The headache is intermittent and is by far 
the most constant sjunptom. Soon lethargy, somnolence, A'omitiug, 
mental changes, diplopia, and dizziness folloAv. Paresis of one side of 
the body often associated Avith a dilated pupil on that side may be 
the only neurological signs in addition to a central facial AAmakness. 
The patient becomes gradually more lethargic and then comatose. The 
symptomatology and findings are often so inconsistent and fluctuate 
so frequently that one is easily confused. And yet these fluctuations 
are most characteristic in a patient Avith a chronic subdural hematoma. 
These patients are often suspected of a cerebral neoplasm, posttrau- 
matic neurosis, encephalitis, cerebi-al arteriosclerosis, cerebral throm- 
bosis. aud psyehoneurosis. 

The .spinal fluid is usually under increased pressure, and often 
xanthochromic, but it may be perfectly clear and colorless. 

:Many a time the only certain and safe procedure to establisli the 
diagnosis is to perform bilateral trepanation. 


Ihe history and findiiigs in the fifteen operative 
subdural hematoma folIoAV. 


eases of chronic 




Period 

Slight 
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iiK'iituI I oUiniut ion. liiiMjiiiility (if pupiLs, biliift'ral I'Xtcriiul ri'otu.'* piilsv, advaiu'injl 
pupitloiltMoa, rij^ht fuoial ua^alinc.-M^ iind l>n!i(«*rul Spttutl p^c^3^rc 

^S(l mill. I’lil.sy l(>u .'iiilc Ilf luxly iiiiili>r olK-eivitlion. ('Iiroiim .-iilidiiral lioiiiiitoma 
ovi’r left lioiilixplu're. Kciniiviil by irriniiiitoitiy. Kivovcry. 

llisUn'ij! I' rvvl tb. iiu Itidiiin .-tHdi'iit. njiad Ut vi'iir.H, cnU'rcd dm iio>pibd 

on ()i‘t, 1, lit.!.!, oonipliiiiiiii^ of lit'iuliii'lii'.s of tliivi- iwidis’ diiriition, Ibi iva.'' 
porfi'ctly well uidil ouo moiitli boioro adiidi'xioit \vlu*ii ho oxporiom'i'd aowrc froiitid 
hi'iidiu’lu' wliUo driirm;,' in tlii> liot ••tm in (ho .‘•oiilli. Tho fnlloiviiiff imirnin" he 
was sinih'ioiuh’ well to ivliiin to Ida ri’;;id;ir diitios, lint four days Intel', diirin" 
drill, till! hoadaelie reliinied and pt?r.si.-.|i!d. It iva.i ii.'.«oeiated uith the voiiiitiii<t 
of mt’dieiilioii on two .-I'parato oeen.Mioiis. He wa.-i laheii to the eolhjee inlirmary 
where on the .-ioeoiid day he lieeniiie uneoii.ieioii.s niiil fell out of bed. I'lioii regainint; 
eouaeiovii.iie!is he hej;an to have "eueraUr.ed dull heailaehe and then to .-ee diinhlc. 
Ho iiImi noted iinintiness of the finder.-, of the left hand. Ileeauiie of .-101110 htitfnej-.'i 
of the neek, a Intnbar piinetnre wa.i done whieli .-howed normal llnid under markedly 
tnerea.-ied presi-nre, and following this priwedute his heailaehe diniim.-hcd. Vision 
in the rioht eye. however, .10011 beeftan to fail. He noted tinitlin;; i-en.--atioii.s in the. 
fare and both hanihs and an early papilledema wa.i ob.-erved on the rioht. laiiiihar 
pnnetuve was repeated with eomplete di.saiipearanee of headaehe, lint thi.s h.ad no 
intluenee on the advaiieiii); pa|iilledema. There wa.s no somiioleaee, dizzy .--pells', 
eonvnlsimi.s, or di.stiirliiineo of .-.peeeh. His mental priM-e.'.-e.s .--eemed to he sli‘,:htly 
reliirded. He was .n'lit to the hospital with a diatioosi.s of eereliral neoplasm. 

/•.'j'diiiimi/ioii ; Tlie jiatieiit was an alert eoopenitive yntitt'^ man who yiive a elear 
and eonsislent iieeonnt of hi.s illm'.--.-i. The positive aeuroloftie.'il liiidiatts w'ere: 
(1) the ri”ht pupil .--litthtly hirt;er than the left. (U) liilateral papilledema, 4 diopters 
eleviilion on the left, and .'! dio[>ter.s elevation on the riftht, (.'!) hilaterid extern.al 
reetns jiariil.v.si.s, f l) .sli”ht rioht faeial weakne.v-i. (3) stilTne.'-s of the neek and 
liilateral Iveraij; .sijfii, ((!) depre.--.sed deep relle.xe.s. (~) aetive ahdominnl re.spon.se.s. 
and (.S) liilateral Ilaliiiiski sit'll. 

Lahoraiorii Jintlivil.'C Urine and blood .studies were iiO”ative. The lilood prc.ssnrc 
wa.s I.'tli systolic and DO diastolic. Uerebro.spiiml tliiid was clear, showed a pre.s.surc 
of 2S0 mm. with five cells and a iiefjative \Vas.sermann reaelion. 

Course: Kepented nuestioniui; about the full out of bed did not convince the 
.stall' of its etiolofiic relationship to the illness, and the service was inclined toward 
the diagnosis of a iieoiila.sm. either of the posterior fo.s.sa or in tlie hrain stem. 

Tlio patient’s condition remained uiiehanged for ten days. He then began to 
show weakni's.s of the left log and the following day weakiie.ss of the left arm. 
In aihiilinn there wa.s .siilijeetive nmnbne.ss of the.se parts hut no sensory disturliance 
eonld be establi.slied. Ventrieulograms were underlanken for tiie purpose of localiza- 
tion and if was during tliis procedure that a liemaloiiia was di.selo.sed. 

Operation: On Oet. I. ID.'!.'!, a trephine over the left hemisphere brought to view' 
a grayisli dura under moderate leii.sion. AVhen tlie dura was opened, there wa.s .< 
profuse gush of d.ark brownish blood, .'1(1 e.e. in all, w'hieh spurted with each pulsation 
of the brain. Upon further inve.stigation sonic shaggy uiembrnne was removed 
through the trephine iiole which e.stablislied the diagnosis of chronic .suhduisd 
hemafonm. During this procedure it vviis noted that the left external rectus paraljsis 
completely ilisappeared. Knowing the frequency with wliieh fids lesion is bilateral, 
another trophino hole wa.s made over the right hemi.sphere. The dura and the 
undorl^-ing br.-iiu appeared normal. 

Two days hater the patient ’s temperature rose. He spat some blood-streaked 
sputum anil for thirteen days was ili with a mild form of broneliopneumoiiia. Tlie 
left hemiparesis ilisappeared within live days after the trepiiiae exploration. 
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On. Nov. 14, 1933, craniotomy was performed and a large flap was turned down 
on the left side, exposing a well-organized hematoma covering the entire left 
hemisphere. It was grayish brown, lens shaped, tapering off to meet the arachnoid 
at the periphery, and firmly adherent to the dura but not to the arachnoid. It was 
so large that it had to be removed in three pieces (Fig. G). As one-half of the 
hematoma was raised, a cortical vein could be seen running into the under surface 
of the hematoma, probably the source of the venous bleeding. This was clamped 
and .severed. 

On the day following the craniotomy there was a mild sensory aphasia, and 
on tire next day he suddenly complained of headache, became more aphasie and 
drowsy, and developed wealmess of the right arm. Several ounces of dark blood 
were aspirated from beneath the flap resulting in prompt improvement in the 
above signs. Dakin tubes were left in place for the escape of further bleeding. 
Several days later he showed evidence of wound infection which was fortunately 
brought under control. 

Upon discharge on Dec. 12, 1933, he was completely well. 



FIs. G (Case 5). — Extensive chronic subdural hematoma covering almost entire left 
iieniispliere. Kcmoval througli craniotomy wound in three portions. 


Comment . — Although there is no history of head trauma preceding 
the onset of symptoms, he may very tvell luive .su.stained an injury 
as he fell out of bed. It is .surprising that a lesion so extensive should 
fail to produce aphasia or a hemianopsia. It is also to be noted that 
the paresis, though mild, tvas on the same side of the lesion. This 
patient is the only ciise in which a craniotomy was performed after 
drainage through a trepliine hole proved nnsueecssful. The findin" 
proved that such a well-organi/.ed liematoma can onlv be pronerlv 
removed by a craniotomy. * ^ 

(’.\sr. G.- 


-stury of bond injury iiidefiiiiu. until ufter oncr-itinn H„.. i i- - 
uc.-.s nnd .-nimmlcnrc for two w«.k< n • i • ' ‘ dizzi- 

r two u,hK.s. ‘^•'■‘•■•"“uljmmting and disturbance in gait. 
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Scmi.Auporous .Mato.' right blriTw .ak in g 
tint and under inereased pre.->nre ' ' -V .veil 

left evacuated. Uneventful rccoverv'. '* .'ub.lnral hematoma 
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Ui-itor;/; i riiiilc S., a .iT-jvar-oM cook, was kroiiyht to tins liospital in a bomnolent 
tnnulitiuu, Tho umijiiliiiK-'o .snrgoou uhtaiiicil an imlt>(iiiito ittury from a friend that 
ttio patient had liin) .'iinne aerideut (fireo weeks previously. Tin! details of the accident 
wero not known, for ji weelt tiCter the ueeiiicnt, the patient !va.s able to work, theniio 
began to eoiiiplain of liemdaehu and iJiz/jiie.'<.s. Tlie.se gradually increased; he be- 
eiiine letliargio and vomited on .Miveral oeeasions. Ku soon found difficulty in 
wnlkiiig. 

iJiiring !i period of four day,s’ oli.-ervutiou at tlw; ho.-.pltal, Iii.s .state of coiwcious- 
ne.s.s llnctnated con.“iderai)iy every few hours. When he w;i.s more .alert, he com- 
pbiiiied of lieiuiaehy over the rigid frontal region. 

ffjrniniiHdion; The p.alient u-nn seruistnporous, would not talk or re=])onil to 
eommaiids, but could ho tirun.sed by painful stininiaiion. Thu peripheral vei-'Chs 
showed nioderiito arteriosclerosis. lUood pre.ssiire: .KIO, .systolic; 70, dia.stolie; pulse, 
•iS per tniinde. There was- some .stillness of the neck but no Kernig reaction. Pupils 
were crpial, reaeted well, ami the fundi .showed no abnormality. A right facial weak- 
ness was ((nestionahle. Both arms seemed to have cogwheel rigiijity, but there was 
no pare.sis. £?ons:ition eonid not ho accurately tested. Bahin.-ki sign was positive 
on the left and oeeasion.ally was fimiul on tlie right. Abdominal responses could 
not bo elicited. 

Ltiboratory liatti; The urine was negattce. .Spinal lluid had a slight lemon 
yellow- tint ami was under fob mm. pressure. There were only d lymphocytes per 
e.min. Total (irotein do mg. per cent. 

<?ptr«fiou.‘ Aug. ‘dll, lUdO, under local novocain smosthesi!!, bilateral trepanation 
was performed over both postparictal regions. The eapo.'^ed dura through the right 
trophino hole was under tension am! not discolored. The underlying bruin was 
edoiiiatotis but otiiorwiso appeared normal. 

The dur.a on tlio loft, liowevor, was slightly bluish. When it was incised, typical 
diirk ciiocolato colored tluid of .a Iiematoma began to Jlow. Tiie crinial defect was 
enlarged to the sire of a half dollar. About ISO c.e. of such tluid was obtained 
from tho subdural space, bfo membrane was seen. Irrigations of w.ann saline were 
directed through a eatliefer to various portions over the left hemisphero until the 
return washings beetimo clear. The brain was seen sunken about an inch below 
tlie surface of the dura. As the tluid escaped from the .subdural space, the patient 
became alert, responded to simple commands, and started to speak. With repeated 
irrigations tiie cerebral corfe.v aitproached the surface of tlie dura. 

PostopefutiKB course; On the day following tho operation tiie patient was aierf, 
rational, and very cheerful. He volunteered the story tliat about two and one-half 
weeks previously he tripped on an orange peel and fell, striking his he.ad .against tho 
pavement. Ho believes ho was unconscious for one-half an hour. However, lie re- 
turned to his quarters wUero ho slept a few.- hours and then awoke with intense 
headache. This increased; he felt dull and sleepy, and could not eat. He lost 
consciousness sixteen d.ays after the injury and was brought to the hospital. 

His postoperative course was remarkably smooth. On the seventeenth day after 
the operation, he was discimrged symptom free with no abnormal neurologic hnd- 
ings- 

Gomment. — A reliable liistory of head traijuia may not be obtained 
until after' the evacuation of a subdural hematoma. In doubtful cases 
it is far better to explore through a bilateral tveplihie which, under 
novocain anesthesia, is simple and not iii the least shoeicing. The 
regrets have usually been in failing to eaiTy out such a procedure. 
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The localizing signs indeed were very few and conflicting, in spite 
of the presence of 180 c.e. of fluid. There were no suggestions of any 
aphasie components either before or after operation. 

The membrane enclosing the subdural fluid must have been so fine 
that it was not detected at operation, for otherwise the spinal fluid 
would have shown more than a slight lemon yellow discoloration. 


Case 7. — Trauma to lett frontal region. Latent interval six days. Headache and 
coma of acute onset. Dilated right pupil, right facial weakness, right spastic 
hemiparesis, clear spinal fluid. Bilateral trephine. Chronic subdural hematoma 
on right. Uneventful recovery. 

History: Charles E., an unemployed lithographer, aged 49 years, was brought 
to the hospital on April 10, 1934, in a comatose state. The fragmentary history 
which was volunteered by his landlady seemed to establish the facts that one week 
before admission the patient received a blow over the left forehead during a brawl. 
Ho did not lose consciousness. Six days after the injury he complained of some 
headache, felt drowsy, and then lapsed into coma. 

Examination: The patient was stuporous, but with sufficient stimulation could 
be slightly aroused, when he would yawn repeatedly. He was incontinent. Fading 
ecchymosis was observed about the left eye and left temporal region, and the 
lacerations over the left forehead were completely healed. There were also areas of 
ecchymosis about the left elbow and left hand. The vessels in the fundi were 
congested, but there was no papilledema. The pupils were slightly irregular, the 
right larger than the left. 

There was a right facial weakness. Although all the extremities were somewhat 
rigid, the spastic hemiparesis on the right was very distinct. The deep reflexes 
were very active, more so on the right. Hoffmann, Gordon, Oppenheim, and 
Babinski signs were positive on the right. Tlie Babinski sign on the left was 
doubtful. 

Laboratory data: The spinal fluid was clear, colorless, under normal pressure, 
showing only 9 cells per c.mm. 

Preoperative impression: We suspected that this patient had a chronic subdural 
hematoma on the right, but, because of the injury to the left temporal region, the 
possibility of an extradural hemorrhage on the left was also considered. 

Operation: April 11, 1934, under local novocain anesthesia, a trephine was per- 
formed over the right postparietal region. The exposed dura had a greenish tint, 
and a bluish discoloration could be seen shining through. When the dura was opened, 
a bluish cystic membrane came to view. This was opened and about 200 c.c. of 
muddy dark brown fluid was aspirated. Irrigation with warm normal saline was 
performed in all directions with a No. 14 catheter until the return fluid was clear 

A trephine hole was then made over the left temporal region to rule out an 
extradural as well as a subdural clot. The dura was normal in appearance, and the 
underlying brain appeared natural. 


By the ti.ae the dres.sing was applied, the patient had regained consciousness the 
pupils were equal, the spasticity of the right side of the body had nractieallv 
disappeared, ami the patient earricd on an intelligent eonver-ation ' ^ 

Coarse: On the seeond po.,toperative day he was sitting up rea’dimr a nmv-n 
IBs .•onvale..^eeneo was smooth and without incident. A fortni-ht 
tiou ho was discharged, .showing no abnormal neurolomcal si-^ns” ^ 

i. :» 
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llistorf/; i milk H., it .')/ -.vi'iir-old cook, hum hr<ni;,'lit to tho Iio.-njiitul in a ftomiiofcnt 
(•rmiiitioii, TIio uiiitiulaiicii .Har;'<!ou oblainnj an iadctinito .story from a friend tJi.it 
tile ^latieiit laid laid .•.(aite ueoideut IJireo H'eidc.M previoa.sly. The detail.'! of tlic accident 
were not kiunvii. For u iveek alter tlie aee.ideiil, tlie patient wa.-i aWo to work, tlien lie 
bej;an to euaiplain at lieudaehi! and di/./.iiiess. The.'-o ;;radaa)Jy iucre.ased; ho bo- 
eaine letliargic and vuniiled on .■■evetal oei.'a.'<ion.'!, }Io .soon found diflieulfy in 
Hulking'. 

Jluring a period of four days’ olj.'ervation at the ho.-pital, hi.s .‘•late of conseious- 
ne.'<s lluetuatei! con.sideraldy every few lioiir.-!. When lie was niore alert, Iio com- 
plained of Iieadache over the riglit frontal region, 

hCxamiiiation: The patient wa.'i henihstuporoii.s, Hoiild not talk or re.ipond to 
eoininands, Imt could be aroused by painful stiniulation. The periphertd vessels 
.slioHod moderate arterid.-elero-si.-. ftlood pre.-.^tire: l.'IO, .systolie: 70, dia.stolic; pulse, 
OS per minute. There wa.s .-ome stilVne.s.s of tlie neck but no ICernig reaction. Pupils 
Here eijual, reacted well, and the fundi .showed no abnorinality. A right facial weak- 
iies.s was cpie.stionable. Hotb ariu.s i-eeiiied to have eoguheel rigidity, hut there was 
no pare.sis. .Sensation could not be accurately tested. Babin.ski .sign was positive 
oil the left and ocea.sioually was found on tim right. Abdominal responses could 
not be elicited. 

Zuboratnnj iltita; The urine Him negative, fipinal lliiid had a slight lemon 
yellow tint uiid wa.s under fed mm. pre.s.siire. There were only 3 lymphocytes per 
c.iimi. Total protein S') nig. per cent. 

Oiit rolioit; Aug. :iy, lU.'iO, under local novocain anesthesia, bilateral trepanation 
was performed over both pa.stparictal tegion.s, Tlie e.vposed dura through the right 
trephine hole was under temsioii and not discolored. The underlying brain was 
edematous but otborwi.se appeared normal. 

The dura ou flic left, Iiowever, was .slightly bliii.sh. When it was incised, tj'pical 
dark chocolate colored tliiid of a hematoma began to How. The crani.al defect was 
enlarged to rlie size of ti half dollar. About ISO e.e. of such Iluid was obtained 
from the subdural space. Xo membrane was .-^eeii. Irrigations of warm saline were 
directed through a catheter to variou.s portion.s over tlie left hemisphere until the 
return washings became dear. The brain was seea sunken about an inch below 
tho surface of the dura. As the Iluid escaped from the subdural space, tlie patient 
became alert, responded to .simple commands, and started to speak. With repeated 
irrigations the cerebral cortex approached the surface of the dura. 

Vosioilerativc course; On the d.ay followiug the operation the patient was alert, 
rational, and very cheerful. He volunteered tiic story that about tw-o and one-half 
weeks previously ho tripped on an orange pod and fell, sfrifciag his iiead against the 
pavement. Ho believes lie was unconscious for ouo-lialf an hour. However, he re- 
turned to his quarters where ho slept a few hours and then awoke witli intense 
hoadadie. This increased; lie felt dull and sleepy, and could not eat. He lost 
consciousness sixteen days after the injury and was brought to the hospital. 

His postoperative course wa.s remarkably smooth. On the seventeenth day after 
the operation, he was discharged symptom freo with no abuoruial neurologic find- 
ings. 

Comment. — A reliable liistoiy of lieacl trauma may not be obtained 
until after the evacuation of a subdural Iieinatonia. In doubtful eases 
it is far better to explore through a bilateral trephine which, under 
novocain anesthesia, is simple and not in the least shocking. The 
regrets have usually been in failijiff to carry ont such a procedure. 
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from then, on steadily improved. Power in the left arm returned. He became fully 
oriented and spoke very clearly. On the nineteenth po.stoperative day he was dis- 
charged, symptom free, and had no abnormal neurological signs. 

Comment . — A trauma to the frontal region, not sufScient to cause 
unconseiou.sness, was followed by a latent period of two weeks. Agaiit 
it was surprising- to find such an extensive displacing- lesion over the 
left hemisphere in a right-handed individual without the slightest 
suggestion of aphasia. 

When mental symptom.s, fever, stiff neck, and weakness of the left 
arm became evident one week after operation, it was natural to sus- 
pect meningitis or a subdural hematoma on the right which might 
have been overlooked. The improvement which followed repeated 
drainage of blood-tinged spinal fluid suggests that cerebral edema and 
the irritative effects of blood in the subarachnoid space may well 
account for this temporary, yet surprisingly delayed, complication. 


Case 9. — Indefinite latent interval following head injury. Personality change 
and delirium. Fluctuating periods of lethargj' and alertness. Loft-sided paresis 
and left Babinski. Was.sermann positive in the blood, negative in spinal fluid. 
Bilateral trephine. Chronic subdural hematoma on left. Recovery. 

Eistory; On September 7, 19.15, 'William D., a 22-year old colored porter, was 
tran.sferred from the p.sychopathic division because of increasing drowsiness and 
bilateral papilledema. 

Tliero was a history of a primarj- chancre in 1929 for wliicli ho received veijy 
little treatment. 

He was struck on the head during a street fight. For two days he had a mild 
headache, but then .started to act “qucerly” at home. At a nearby hospital a 
diagnosis of “fractured skull, and C.hT.S. lues,’’ was made. After several days he 
became delirious and was therefore transferred to the p.sychopathic division. Here 
his condition changed to one of fluctuating somnolence. There was very little change 
for ton days. 

Examination: The patient was lethargic but at times could be aroused verv 
readily. He had a rigid neck and bilateral Kernig re-action. Several scars of long 
standing wore found over the scalp and face. The pupils were small, etpial, and 
reacted sluggishly to light. Both fundi showed advanced papilledema with tortuous 
and engorged vessels. No facial asymmetry was noted. Only a mild left hemiparesis 
was demonstrable. The left knee jerk was more active than the right, and the 
abdominal responses on the left could not be elicited. Babinski sign was po.sitive 
only on the left. 


Lahoratory data: Blood Wassermann reaction was positive. .Spinal fluid was 
xanthochromic and sliowed a pressure of 500 mm. 'When the lumbar puncture 
was repeated two days later, the fluid was clear, the i.ressure was onlv Tin mm 
showed only .S cells, all lymphocytes, total protein was 50 mg. The Vv-isserm-inn 
reaction was negative. N.ray films of the .skull showed erosion of the po.sfonor 
cbnoids and po...ierior displacement of the pineal sh-nlow 

r,mr.w; The morning following the second lumbar pmicture, the patient bec-.me 
alert, responded promptly, and spoke rationailv. Rv 7-00 cm I 

a«i I-.... r,. 
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lia\L‘ to roly ii])iiii tiu; cUhitod j)ii])il as a looalizin^ si^a in prcf- 

eroiioo to tlio ludnijiarosis. Xovoi-tliolos.s a bilaloral troj)aiiation is the 
oi)oiatioii 111 (‘lioi(a‘ lor in about 10 per eeiif of oases the. lioinatoiiia is 
bilateral. In this patient we have ii "ood example tliat elear spinal 
linid, not under inereast'd pressure, is eonsi.stent with llie preseiiee of 
a ebronie subdural lieinalonia. 

( Asi. ,s. Ifi'ail injury willioul ul’ interval two week.'^, 

uinlei oli.'-enntion, apiiearniue of mental elian"e.-, roinnoU'aee, itilated left pupil, 
ri^;lit .'.[)a.'tie pare.si.s-. t'lear i’erelirii-.-|iinal Iluid, l•olna tind fever. Hilaferal trepana- 
tion. I-.nea]i.snlateil .‘tnlahual la-nmtoiim on left. Meiiin^e.-il .si”!!.-, and left .-^ided weak- 
ne.-.s one wi-ek alter operation. Itepeated luiiiliar pnnetnre followed by complete 
recovery. 

//i.s/ori/.- .lo.-ejdi K., a lawyer, a^eil -17 year.-^, wa.s brought to the lio.^ipital on 
.Tidy li, lil.it. in a .--oninulent .stale. One month )irevion.-ly be was “held up'" and 
beaten over the left .--ide ot the fai*e and foreheail, but la- <lid not lose (:onsciou.sneis. 
In sjdle ot trontal lieadaebes, be managed to atteml to bii.-ine.-.-' for about two 
wet-k.s, when it wa.H noted that at times he was ili.soriented, and soon he bej^aa to limp. 
Shortly thereafter the rinht arm and ri"lit le;; beeame somewhat stilT and weak. 
Patient wa.s ri^lit handed. 'I'heri* were no t-onvulsions or aiiluisia. 

hxuminittion : 'fhe luitient was very drowsy. AVhen aroused he was confused, 
disoriented, and uneoopernlive. There was sli^lit ptosis of tlie ri;;ht lid. Left 
inipil was hirner than ri"lit. l-'undi were anriimt. Palsy of the rit;ht c.xternal 
reetus was sli"lit. Tliere was detiaite- pare.sis and .some spastieity of the right arm 
and leg. Tlie aei-k was rigid. Babinski was iiositive on tlie riglit but doubtful on 
tlie left. 

Liihoriitori/ fuiiliiin.'i: Urine and blood studies were negative. Blood pressure 
was 1-15 sy.stolie and ItS dinstolie. Cerebrospinal tluid was elear and eolorle.ss with 
only d lymplioeytes per e.mm. : pressure was JgO mm. Wassormauu test was negative. 

Course: On tlie .second day following bis admi.ssiou, the temiierature rose to 
101, pulse was l.i.5, and respirations were ’do per minute. He beeame more comatose 
and could not be aroused. 

Opcralion: .Tilly 8, TSI.'i-l, under loeal uovouaiu aiiestliesia, a bilateral trepanation 
was performed over the post parietal regions. When tlie dura was exiiosed on the 
left, it !ip[ieiued dull gray but lind none of tlie greeiiisii tint usually found. Wlien 
the dura wa.s opened, there e.-ime into view a dark brown shaggy membrane. Tliis 
membrane was pierced and loO e.e. of old brownisli blood was aspirated. Through 
a No. T-T entheter irrigation with warm normal saline solution was performed in ail 
direetioiis until the return of tluid was elear. AVlieu the hematoma was evaeuafed, the 
brain wa.s .seen about 8 ein. below the surface of tlie dura but witli repented irrigation 
tlie brain began to pulsate and rise to the surfaee. 

The trepliine hole on the right exposed dura normal in appearance. The dura 
WHS opened but tlicre was no evidence of a liematoma. 

Tostoperativr course: On the day following the operation, the patient was coii- 
.seious though irritable and dilReuIt to manage. Temperature, 100. It; pulse, 70; 
pupils were equal. There was still some spasticity on tlie right side of the body. 
His progress was very satisfactory for about a week. AVlien tlie temperature rose to 
104, he Iieeame disoi-iented, his neek became stiff, and some weakne.ss of the left 
arm was noted. Lumbar puncture wtis performed and 33 e.e. of blood tinged fluid 
was removed. His condition improved, lumbar punetuie was repeated, and a like 
quantity of spinal fluid was removed. The fluid was xanthochroniie. His condition 
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from then, on steadily improved. Power in the left arm returned. He became fullj 
oriented and spoke very clearly. On the nineteenth postoperative day he was dis- 
charged, symptom free, and had no abnormal neurological signs. 

Comment.— K trauma to the frontal region, not .sufficient to cause 
unconsciousness, was followed by a latent period of two weeks. Again 
it was surprising to find such an extensive displacing lesion over the 
left hemisphere in a right-handed individual without the slightest 
suggestion of aphasia. 

When mental symptoms, fever, stiff neck, and weakness of the left 
arm became evident one week after operation, it was natural to .sus- 
pect meningitis or a subdural hematoma on the right which might 
have been overlooked. The improvement which followed rejDeated 
drainage of blood-tinged spinal fluid suggests that cerebral edema and 
the irritative effects of blood in the subarachnoid space may well 
account for this temporary, yet surprisingly delayed, complication. 


Case 9. — Indefinite latent interval following bead injury. Personality change 
and delirium. Fluctuating periods of lethargy and alertness. Left-sided pare.sis 
and left Babinski. tVa.s.sermann positive in the blood, negative in .spinal fluid. 
Bilateral trepliine. Chronic subdural hematoma on left. Recovery. 

History; On September 7, IG.'la, William D., a 22-year-old colored porter, was 
Iran.sferred from the p.sychopathie division becau.se of increasing drowsine.ss and 
bilateral papilledema. 

Thoro was a history of a primary chancre in 1929 for which lie received veiU' 
little treatment. 

He was struck on the head during a street fight. For two days he had a miln 
headache, but then started to act “queerly” at home. At a nearby hospital a 
diagnosis of “fractured skull, and C.N.S. lues,’’ was made. After several days he 
became delirious and was therefore tran.sferred to the psychopathic division. Here 
his condition changed to one of fluctuating somnolence. There was very little change 
for ten days. 

F.xaminalion : The patient was lethargic but at times could be aroused verv 
readily. He had a rigid neck and bilateral Kcrnig reaction. Several scars of long 
standing were found over the .scalp and face. The pupils were small, equal, and 
reacted sluggishly to light. Both fundi showed ad\-anced papilledema with tortuous 
and engorged ves.sels. No facial asymmetry was noted. Only a mild left hemiparesis 
was demonstrable. The left knee jerk was more active than the right, and the 
abdominal respon.se.s on the left could not be elicited. Babinski sign was positive 
only on the left. 


Laboratory ,/ala: Blood Wassermann reaction was positive. .Spinal fluid was 
xanthochromic and showed a pre.-<sure of 300 mm. Wlam the lumbar puncture 
was repeated two days later, the fluid was clear, the pre.ssure was onlv .m mm 
.-bowed only S cells, all lymphocyte.s, total protein was 30 mg. The Was-ermann 
reaction was negative. X-ray films of ,he .skull .showed erosion of the posten'or 
cbnoids and posterior displacement of the pineal shadow 

roars,-: The morning following the .-econd lumbar puncture the nafh.nf . 
alert, responded promptly, and spoke rationally. Bv 7:00 cm that m 
again in deep stupor :iml could not bo arou-ed he" -fr ■ • i ^ ‘•“""‘h’' he was 

S: .o ...u, he wiis awake and talking. The following n.orlr, 
roopcrat.ve, and lacetmus. By 1 :0t) t...w. he w.as again very"lrow!v, ’ ’ 
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Opinion: Because of the positive blood Wasserniann it was thought for a time 
that the entire picture might he explained on the basis of meningovascular syphilis. 
Against tliia point of view was the negative spinal fluid Wassermann, and the 
absent pleocytosis in the spinal fluid. 

Operation: Sept. 24^ 1937, under local novocain anesthesia, bilateral trepanation 
was performed over both postparietal regions. The exposed dura on the right did 
not pulsate but was normal in color. When the dui'a was opened, the brain was 
seen to be under increased tension. 

The exposed dura through the left trephine hole also failed to pulsate and ap- 
peared yellowish. Incision of the dura showed it to bo thick and firm, and when 
it was retracted an encapsulated bluish mass came into view. The capsule was in- 
cised and about GO c.c. of chocolate colored fluid was aspirated. Irrigation was con- 
tinued in various directions with warm normal saline through a ISTo. 1-1 catheter 
until the return washings wore clear. 

Postoperative course: His improvement started almost immediately following the 
removal of the hematoma. Before the first week was over, the left-sided paresis 
and stiffness of the neck had disappeared and the fundi showed subsiding 
papilledema. A week later he was out of bed and antisyphilitic therapy was started. 
He was discharged from the hospital four weeks after the operation, at which time 
he was in excellent condition. 

Comment . — The positive blood Wassermauu was responsible for the 
delay in operative intervention. This patient very strikingly portrayed 
fluctuating periods of consciousness, from deep stupor to alertness and 
baek to a drotvsy state, changing within several hours. Careful obser- 
vations of the state of the pupils unfortunately were not recorded. 
Perhaps they varied only slightly because of his syphilitic condition. 
The paresis and the hematoma were on the same side. 

C.VSE 10. — Injury to frontal region without loss of consciousness. Latent interval 
of a day, then headache, vomiting and personality change. Under observation for a 
week on psychopathic wards. Stupor and left-sided paresis of ratlier acute omset. 
Xanthochromic spinal fluid. Bilateral trephine. Evacuation of subdural hematoma 
on right. Complete recovery. Sudden death three months later. Autopsy showed 
no recurrent hematoma and complete absorption of subdural membrane. 

Sistory: On Nov. 11, 1935, Michael S., a 76-year-oid man, was brought to the 
psychopathic division of the hospital because of some cliango in personality. 

Throe day.s before admission, while crossing the street, he was struck down by an 
automobile. He fell on his face and bled from the nose. He did not lose conscious- 
ness. Upon arising he felt pain over the right side of the chest, over the right 
shoulder, and in the left ankle. However, he managed to walk home by himself, a 
distance of tliree streets, though he felt weak and somewhat dizzy. 

The next day he began to complain of headaches and pain over the louver 
right chest upon inspiration. For two days he vomited everything taken b} moutlj. 
Change in personality as well as some confusion, disorientation, and poor memory 
were first noted on the day preceding his admission to the psycliopatliic division of 
the hospital. 

Examination: This 7G-year-old man was able to walk into the psychopathic 

ward although he complained of pain in the left ankle. 

General examination showed an elderly man with advanced arteriosclerosis, arcus 
senilis, and bilateral cataract. Blood pressure: lO-l, systolic; SO, diastolic. Over 
tho aortie region there was a loud, rough, snapping .systolic murmur. In addition 
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to ecchymosis about the right shoulder there was swelling and tenderness over the 
left external malleolus. Over the lower right chest anteriorly there was exquisite 
tenderness. 

The positive neurological findings were: (1) stiffness of the neck and bilateral 
Kemig, (2) pupils, right larger than left, both reacting well to light and accommoda- 
tion, (3) no papilledema or facial weakness, (4) absent abdominal responses, posi- 
tive Babinski on right. 
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Course: Eight days after admission tlie patient was found in a deeply slnporoiis 
condition and incontinent. Examination at this time showed ecchymosis about the 
right eye, a left facial wealcnoss, a left hemiparesis, absent abdominal icsponse.“, 
and positive Babimski on left. 

fepinal fluid was xantho<!hromic, recording a pres.sure of 100 mm. After the re- 
moval of 5 c.e., it dropped to 110 mm. Following the removal of the fluid, re.spira- 
tions became Cheyne-Stokes in type with period of apnea of distres.sing duration. 
He was promptly given lOQ <!.e. of 50 per cent glucose intravenously and immediately 
taken to the operating room. 

Operation: Under local novocain anesthesia a curved transver.-ic inci.sion was made 
over the right postparietal region (Fig. 7). A trephine hole brought to view a 
greenish blue di.scoloration of the dura under marked tension. Upon opening the 
dura there rvas a fine membrane which was easily pierced with the immediate escape 
of brownish black fluid. The trephine hole was enlarged to about the .size of a 
quarter; a catheter Ho. 14 size was introduced into the subdural .s.ac and tit) to 70 
c.c. of dark brownish fluid was aspirated. Irrigation with warm norma! .saline 
was continued until the return flow was perfci-tly clear. The brain approached the 
dura, and about this time the patient regained consciousne.s.s, started to .speak, and 
began to move the left arm. 

In spite of the remarkable change in the patient’s condition, trepanation never- 
theles.s was performed over the left postparietal region exposing normal appear- 
ing dura, and normal underlying brain. By the time the head dressing wa.s 
applied, the patient was able to sit up and carry on a clear conversation. 

Fostoperatire course: It rvas very gratifying on the second day after the opera- 
tion to hear the patient’s clear .account of the accident. X-ray of the leg showed 
an oblique fracture of the left fibula in good position. On the fourth postoperative 
day he wa.s allowed up in a wheel chair. By the end of the week there were no ab- 
normal neurological signs. 

The patient wa.s discharged shortly thereafter with a cast to protect the fractured 
fibula. 

Follow-up note: Three months after discharge, while sitting quiet I 3 ’ in IiB 
favorite chair, he sent his daughter for some lunch. When she returned, .‘■he found 
him dead. W'e were fortunate in obtaining an autop.sj’, which showeil advjmced 
coronary- sclerosis. The brain (Fig. S) .showed no recurrence of any bleeding. E.x- 
cept for slight staining of the under surface of the dura, there was no trace of any 
membrane or unusual vascular disturbance. 

Comment . — In spite of this patient ’.s age and critical condition tliore 
was no hesitation in performing the simple procedure of bilateral 
trepanation which can be done rapidly' and with practically no .shock 
to the patient. A craniotomy' might well have tilted the .scale again-st 
him. The post-mortem specimen offered an nmisnal opportunity' to 
cheek npon the final resnlt after a three-month interval. 

C.vsK 11. — Head injury during influence of aleoliol. Headache, vomiling, and 
lethargy. Nystagmus, <liplopia, and right external rectus weakness. Advsm ’Jiii; 
papilledema. Blood-tinged spinal Hiiid under increased prosure. Progre.'^sion 
symptoms under ob.-ervntion. Bilateral trepanation. Suhduial hematonin on right 
evacuated. Becovery. 

IThtonj: On .Tan. •'!, lO.'K), ^forris O., a rlcHc, aged 21 vt'afv, was brought to 
tlie hospit.al because of severe headaches for the past two davs. On New Year's 
morning .at ."r-IO A..U., after liaving coiistiiiied considerable lifpior, lie fell down souir 
stairs, Be was found in .a drunken condition ;it the foot of the stairs with sorne 
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blood clots about the nose. The next afternoon, upon anakening, be complained of 
Revere frontal Iieadaclie, photophobia, and deafness in the left ear. On trying to 
walk he felt extremely dizzy. He vomited twice. S-ray of the skull suggested a 
possible fracture of the foramen magnum. It seemed most advisable to have him 
under hospital observation. 

Examination: The boj' appeared drowsy and uncomfortable. Over the left 
temporoparietal region tliere was an abrasion about 1 inch in diameter. There 
was some nuchal rigidity but no suboeeipital tendernes.s. The pupils reacted 
promptly to light and convergence. The fundi showed some blurring of the 
disk margins. Movements of the right external rectus were limited. Tlie patient 
stated he saw double upon looking to the right. There was transient horizontal 
and vertical nystagmus. Hearing on the left was impaired and the left eardrum was 
reddened. 

Lahoratory findings: The pulse varied from GO to 72 per minute. Blood pressure 
was 145 systolic, Sa diastolic. The spinal fluid was under 320 mm. of water pressure, 
appeared pinkish, and showed 2,480 red blood cells per c.mm. 

Course: Headaches and occasional vomiting continued. After tlvree days the 
lumbar puncture was repeated; the initial pressure was 200 mm. and showed 510 
cieiiated red blood cells. 

The fundi at this time showed progression in papilledema. IVithdrawal of .spinal 
fluid or repeated iiifusiou.s of intravenous gluco.se brouglit only .sliglit relief from 
hcadaclie. 

One week after adinis.sion the spinal fluid showed an initial pre.s.sure of 300 mm. 
There were no cells, but the fluid was xanthochromic. Four days later another 
lumbar puncture revealed a pressure of 208 mm. There were no cells and the fluid 
was still xanthochromic. 

On Jan. 15, 1930, he complained of some numbness in the left upper extremity 
but tlii.s was not a.ssociated with any objective findiiig.s. Tlie fundi .showed 2 diopters 
papilledema. The boy appeared more lethargic and his general condition became 
progressively worse. 

Operation; Jan. IG, 1037, trepanation over the left postpariefal region disclosed 
nonnul appearing dura under tension. The underlying brain appeared injected, but 
there wa.s no evidence of a Iiematouia. 


Wlien the dura was exposed on the rigid, it liad a greeni.sli-yelloiv discoloration. 
Tpou opening the dura there promptly came to view a dark brownisli encysted mass. 
This contained over 40 c.c. of dark yellowi.sJi brown fluid. In addition tliere wa.s 
about one ounce of old clotted blood. Irrigations aith warm .saline were directed 
to all parts of the eney.sted cavity. At lir.st the brain was .sunken about one inch 


below the surface of the dura, but as more and more of the elot ivas removed and 
the washings became elearer, the brain gradually rose to the .surface and bemtn to 
\mlsate. ” 


Voslnvirnlirc eonrse: Tliere was a temporary rise iu temperature to 103“ on the 
day following the operation. The ne.xt day there was notable improvement- th • 
patient was alert, m, lunger complained of headache or diplopia. P-inijl,.,!,.,,,., h 
to recede. I.umhar puncture performed five days after operation shi,‘ . 1 ^ ' 

of HU non. with 2<iU red I.Iood celts per e.mm. On Jan. Zo 2 rm/T"" 

discharged, .symptom free with no abnormal neurological fiiidin-.s evc oi/r 
iaipairmcut iu hearing on the left. " ’ ' •‘’^‘flht 
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These steadily progressed and soon diplopia, external rectus weakness, 
and nystagmus appeared. The spinal fluid changed from being 
slightly blood tinged, to a xanthochromic color, but the pressure Avas 
consistent^ high. To be siu'e, the capsule of the heinatonia AA'as A'ery 
thin, but yet it AAuas very definite, and its contents shoAved clotted and 
liquefied blood. 


C.iSE 12. — Mild head trauma in a hypertensiA’e indiA’idual, No loss of coMeious- 
ness. Progressive headaches, dizziness, and semistupor. Ptosis on right, left hemi- 
paresis, left facial, and left liyperreflexia. Bilateral Babinski. Spinal fluid under 
increased tension. Ayala index 2.5. Bilateral trepliine, subdural hematoma on 
right evacuated. Pall in blood pressure. Becovory rapid and complete. Hyperten- 
sion gradually returned. 

History: Philip B., a bicycle repair man, aged 58 years, vfas brouglit to the 
hospital in coma. Por thirteen years lie was known to have had hypertension. At 
fairly regular intervals he consumed large quantities of liquor. 

Ten days before admission, wliile under the moderate influence of liquor, ho 
slipped and struck the left side of the forehead against an iron bar. Tiiere Avas no 
loss of consciousness. That night he complained of headache, but the next morning lie 
returned to work and after a feAV hours tlie headaches became so severe that he 
had to go home. During the ensuing Aveek he remained in bed complaining of liead- 
aches and dizziness. On the morning of admission he could hardly bo aroused. 

Examination showed a middle-aged plethoric individual Avith flushed face and 
cyanotic lips, lying quietly in a stuporous condition. Painful stimuli only partially 
aroused him. The neck Avas stiff and Kernig sign Avas positive on both sides. Tliere 
Avas moderate peripheral arteriosclerosis. Blood pressure: systolic, 210; diastolic, 
120. The heart Avas slightly enlarged to the left. 

The pupils AA'ere small, irregular but equal and reacted Avell to light. There aa'Bs a 
ptosis of the right upper lid. The fundi sliowed retinal arteriosclerosis of the 
liypertensive type. A feAV medullated iierA-e flbors Avere present on the loft, but the 
disk margins shoAved uo elevation. There was a left central facial weakness in 
association with a left heniiparesis. The knee jerks and biceps responses Avero 
more active on tlie left. Tlio left ankle jerk could not bo obtained. Abdominal 
reflexes were absent. Babinski sign Avas present on both sides. 

Lahoratonj data; Except for a moderate trace of albumin, tlie urine was nega- 
tive; blood sugar. So mg. per cent; urea nitrogen, 7 mg. per cent. Spinal fluid AVas 
xanthocliroiAiic Avith an initial pressure of 240 mm. After the removal of 10 c.c. of 
fluid, the pressure reading Avas (iO mm.; Ayala index, 2.5;* total protein, 7-1 mg. per 
cent; sugar, 65 mg. per cent; and chlorides, GO mg. per cent. 

Preoperative considerations: One had to consider Avheflier this man Avitli a knoAvn 
liyportension for tiiirteen years fell and struck his head as a re.sult of a spoatanooiis 
cerebrovascular accident or AA-hethcr the injury AA-as an independent etiologic factor 
of a subdural hematoma. Tlie incre.ased spinal fluid pressure and .Ayala index 
pointed in favor of an c.xpandmg intracranial lesion. Exploration scorned warranted. 



Final pressure < Xn, of „( _ 

mlAl nn-u «>ii>l r, dO c.c,, , .Ayala 

InJex (2.5) 
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Operation; On July 13, 1936, the afternoon of his admission, under local novocain 
anesthesia, bilateral trepanation was performed over both postparietal regions. 
The exposed dura on the left was under moderate tension, did not pulsate, and 
appeared normal in color. The underlying brain showed no abnormality. 

When the dura was exposed through the trephine hole on the right, it appeared 
light yellowish green. Shining through the dura was a definite bluish discoloration. 
The bone defect was enlarged to the size of a quarter. When the dura was incised, 
there immediately came to view “ current- jelly clots.” A catheter was inserted into 
the subdural space and by aspiration 35 e.c. of dark brown fiuid was obtained. 
Irrigations with warm saline were directed to all parts of the subdural space until 
the return washings were clear. While this was being done, the patient became 
more alert and began to speak. Tiie wound was closed without drainage. The blood 
pressure in the meantime dropped to 145 systolic, 105 diastolic. 

Postoperative course : The following day the patient was alert and even facetious, 
lilotion in the left arm and left leg was improving. The left facial weakness was less 
distinct. 

By the third postoperative day power to the left side of the body returned to 
almost normal. The facial weakness was only slight. The patient was alert, active, 
and anxious to get out of bed. Blood pressure: systolic, 174; diastolic, 112. With- 
in the first week after operation, the blood pressure rose to systolic 180, diastolic 
120, and at the time of discharge, two weeks after operation, the blood pressure 
was systolic 190, diastolic 110. 

When seen five months after his discharge, he appeared in excellent condition. On 
one occasion during this interval he had a mild fainting spell at which time he 
noted tingling of the left hand. Prom this he recovered promptly. There were no 
abnormal neurological signs. Blood pressure: systolic, 252; diastolic, 128. 

Comment . — ^lu this patient one wondered which came first, the hy- 
pertension or the hematoma. In the end it proved that both were 
present and no doubt were independent. 

Also, we have come to rely upon the Ayala index as an indicator 
of an expanding intracranial lesion. In this patient, particularly, it 
was put to a crucial test and proved very valuable. 


Case 13. — Headaches and personality change for a year. Severe headache, 
blurring vision, diplopia one month. Injury two weeks previously, rapid progress of 
symptoms. Dilated pupil on right, bilateral papilledema, right facial weakness, 
■spasticity both legs, retropulsion, xanthochromic spinal fluid under increased pres- 
sure. Ventriculograms showing ventricles displaced to left. Craniotomy. Mul- 
tilocular chronic subdural hematoma on right in association with meninfrioma. 
Immediate recovery excellent. Sudden death. Pulmonary embolism. 

UUtonj: Sara JI., a uO-year-old man, came to the hospital because he repeatedly 
foll backward when trying to walk forward. For about a vear there was a gradual 
.slowing up in his activity and he showed mild changes of' personality and memon' 
defects. Two months before admission he began to complain of blurring vision 

f S ami '“t hr^'t 'j:^rurb:^ ZSnJZ ZlT" 

Simm then he has fallen se«ral times. When he attemp“ed to walk Zwa^rTlTfSl 
baekuard. Di/./.inoss, disorientation, we.akness and nrin-irv *• . 

recent syniptom.s. There nere no convulsions." ' 

hsaminutioii showed a man who appeared much nl,7,.r it t ■ 
congenital umlforiiiatioiis of both hnmU and ri<d.t felt He a!"" 

Hot chihMike in his responses. Blood p4- 
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Tl>e positive neurological findings were; right pupil larger than left, bilateral 
papilledema, bilateral external rectus weakness, suggestive right facial weakness, 
spasticity of both legs, more marked on the left. Gait was with a wide ba.se with 
marked retropulsion. Babinski sign was doubtful on both sides. 

Lahoratory data: Urine shoa’ed a slight trace of albumin but was otherwise 
negative. Bed blood celhs, 4,200,000; hemoglobin, 7S per cent; leucocyte.s, 7,000 per 
cubic mm. with 09 per cent neutrophiles and 24 per cent lymphocytes. Spinal fluid 
was xanthochromic under a pressure of 100 mm. of water. After the removal of 
10 c.c. of fluid, pressure was 110 mm. Ayala inde.v, 0.9 ; 2 lymphocyte.s. Bandy zero, 
IVassermann negative. 

Ventricutography: On Julj’ 2, 1930, the patient ivas suspected of having a right 
frontal neoplasm. Trepanation was performed over the left postparietal region. The 
dura appeared under tension. Forty cubic centimeter.s of clear fluid was obtained 
from tlio left ventricle, and 30 e.c. of air was replaced. Hoentgenogram.s of the skull 
.showed marked displacement of both ventricles and interventricular septum to 
the left. The right lateral ventricle was markedly compres.“ed, the left one was 
dilated. 

Operation: Julj’ 0, 1930, a large right frontoteraporop.nrietal craniotomy wa.s 
performed. The exposed dura surprisingly enough did not appear to be under undue 
tension. Its color was natural except for a greenish tint in the region of the 
temporal lobe. As the dura over the right frontal region ivas incised, there im- 
mediately came into view a bluish cystic membraue which wa.s adherent to the 
under surface of tlie dura. Tlie dura was gently .separated from the membrane and 
reflected toward the midiine, exposing the hematoma which occupied the entire opera- 
tive field and tapered off toward the tips of the frontal and temporal lohe.s. Dis.sc«tioii 
of tlie hematoma revealed that there were really three different .stages of decom- 
position and organization. In all there was about 2Vh ounces of old decompo.sed 
blood. Although a direct eommuiiieation could not be seen between the .sacs, j’ct 
they were so intimate that differences in osmotic pressures could account for the 
different characteristics of their contents. Tlie membrane nearest tiie brain surface 
ivas not adherent and peeled off readily except at one point where a large branch of 
the Sylvian vein was attached to the cyst wall. This might well have been (he 
point of recurrent venous bleeding. The surface of the brain was depressed after 
the removal of tlie liematoma, but the convolutions appeared normal. An additional 
finding was a small meningioma, about tlie size of a hazel nut, which was attached 
to the under surface of the dura close to the longitudinal sinus. The tumor wa.s 
ea.sily removed. At the close of the operation, the patient was given a traii.sfnsion 
of 500 c.c. of blood. 

Po.itopeiatiie course: During the first week after tlie operation the patient pre- 
sented tlie mental picture of a Korsakoff p.sycho.siH. He wa.s re.Htle.s.s, confused, 
disoriented, and confabulated. The spinal fiuid showed a pressure of 170 mm. of 
water and the fluid wa.s .slightly yellow. 

The patient’s condition then changed; he lieeame mentally clear and wa.s well 
orienfe^l. He was able to give an account of his full. Hi.s memory shmvc/1 .sign.s 
of improvement. Papilledema began to recede. The woiim! wa.s licah-d by primary 
union am] the patient wa.s about ready to .sit out of bed when oil the tealli po.st- 
operative day he complained of feeling weak and promptly died. 

Po.\l morlrm examination .showed a large pulmonary embolHS. The operative .site 
sliowcd no recurrent bleeding. 

('oiiiiiit'iil. — Hiiil it not born far tho pfo.si'tiee at' /i.'tjit/B'tB'tOd. thi‘ 
im-i-ea.sed spinal fluid ju-e.ssurt*. jiiul flu* .ViiiitfitieJifomia, out* could 
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readily be satisfied in this patient with the diagnosis of chioiiic 
encephalitis. The marked veiitrienlar displacement was not in har- 
mony with the insigirificant pyramidal tract disturbance and raised 
the suspicion of a ehrorric subdural Irematoirra. The fiirdirig of inulti- 
loeirlar cysts was surprising. The direct attachnrent of a vein to the 
cyst wall has been encountered in a previous craniotomy for a srrb- 
dural hematoma (Case 5). The possible causal relationship of the 
small parasagittal meningioma is speculative. 


C.vsB 14. — Mild head trauma to forehead. Headaches, dizzines.s, unsteady gait, 
increasing somnolence. Lucid interval three months. Inconstant neurological signs. 
Encephalogram showing niarhed ventricular shift to the riglit. Bemoval of chronic 
subdural hematoma through enlarged trephine. Serial x-ray studies of absorption 
of air from subdural space, and shifting back of ventricles to normal position. 

History; On February 1.1, 193.5, Morris D., a 47-year-old man, entered the hospital 
with the following .story. Three months previou.dy he had an attack of ‘ ‘ grijrpe. ’ ’ 
During this illness he had a spell of dizzine.ss and weakness, felt nauseated, and 
fainted. As he fainted, he fell and .struck the left temporal region against a door. 
There was no abrasion or period of unconsciousness. Ever since the fall he noted 
con.stant pain over the left temporal region. He had frequent periods of nausea 
hut vomited only onee. He complained of spells of generalized weakness and 
i’ompre.s.sion about the heart. Three weeks before admission he was carefully observed 
at another hospital wiierc no aimormal findings were discovered. Shortly thereafter 
the headaches became more severe and radiated to the occipital region and ncross 
the right .side of the licad. He soon became unsteady on his feet, began to see 
double, and became increasingly somnolent. There wa.s no speech disturbance and 
no convulsions. The patient wa.s right handed. 

Ejominofioii ; The man appeared drowsy but could be aroused. He was in- 
different to his surroundings. Blood pre.ssure; .sy.stolic, 110; dia.stolic, 70. Pulse 
varied from 4(i to (iO per minute. The pupils were equal in size most of the time, 
but on .several occasion.^ the left gne wa.s hargor. The fundi were within normal 
limits and there was only a quesfionahlc weakness of the right side of the face. 
He was .slightly unsteady in gait and there was -.itaxia in performing the right finger- 
to nose test. The knee jerks on the right were more active than the ones on the 
left. Tlip abdominnl responses on the right could not be obtained. Babinski sign 
was at times positive on the right and at other times found on the loft. 

I.dhoratory data: The urine was negative. Bed blood cells numbered 5,200,000 
l)cr C.mm.; hemoglobin. 90 per cent; leucoiwtea, 10,300 with 04 per cent noutrophiles 
and 25 per cent lymphocytes; blood Wassermann, negative. Spinal fluid was clear 
ami colorless, under pressure of 100 miii. of water, showi)ig only .3 lymphocyte.s per 
.••inni. Pandy tc.st was zero; total protein. ttO mg. per cent; Wassermann, negative. 
X riiy fdms of llie skull showed no evidence of increased pressure or other ah- 
uurmulitY. 


■,«,vp;„>0,,nu.,.s.: Sis days after admi.ssion. because of tl.e fluctuating .somnolence 
and vucuustaut ucuroiogaml sign.s. cm-eplmlograi.hy was perfonned; 135 c c of clear 
. u.d was rcmoual ami 125 ...c. of air replaced. Itoentgenogram.s of the skuiuFi- 0) 
showed , narked d.sphwcmcat of the ventricular system to the right. The lef ht«‘a 
ventricle was distorted ami its di.sphu-ement w-is f i T . >ett l.iter.il 
partly ilovviiward. Tin- ri'dil lateral venir' t ' • anteriorly but .also 

ventricle was displaced to the ri'dil and ■ " The third 

noriii.at. Th,- siiharaehimid markm‘>s w-.re”"T'^'"'^'^^' ’ ventricle appeared 

■d'l-red imnnal on the red,, ” ‘>-0 skull but 
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The possibility of a ebronie subdural hematoma was strongly considered although 
a neoplasm could not be definitely ruled out. 

Operation; Feb. 23, 1935, a large left temporofrontoparietal flap was outlined 
preparatory for a craniotomy. A single trephine hole was first made through 
a small shin incision over the postparietal region. The exposed dura had the normal 
shiny luster but vvas under tension and did not pulsate. When the dura was incised, 
there came into view the typical bluish membrane of a cyst wall. The cranial defect 
was enlarged to about the size of a half dollar and the dura then incised in radial 
fashion. When the cyst wall was punctured, there was an immediate escape of 
about 120 c.c. of dark brown fluid. Warm saline irrigations through a catheter 
were then directed to the various limits of the subdural sac. These were continued 
until the return washings became clear. A portion of the cyst was removed for 
inieroseopic study and was subsequently reported as showing organization of a 
subdural hematoma. The wound was closed without drainage. 

Postoperative course: There was prompt improvement in the patient's mental 
condition. He became more alert, and no longer complained of headache. There 
was no speech disturbance. Subsequent films of the skull (Fig. 10) showed air 
in the subdural sac and migration of the ventricles back to their normal position. 
Ecpeated x-ray studies (Fig. 11) showed that the air was gradually absorbed in 
twelve days. He was discharged three weeks after operation, symptom free, and with 
no abnormal neurological signs. 

Follow-up note two years later: Shortly after his discharge he returned to his 
previous 30b and has remained active since. 

Comment . — Favoring the diagnosis of a chronic subdural hematoma 
was the history of a mild head trauma as well as the disproportion 
between the extensive ventricular displacement as shown by enceph- 
alography and the few neurological signs. A patient with a neoplasm 
producing such marked ventricular deformity would most certainly 
have exhibited an aphasia and a right hemiplegia. 

Films taken postoperatively clearly showed the extent of the Iieraa- 
toma, the degree to which the cerebral cortex was compressed, aud 
the return of brain and ventricles to their proper relationship. 


Case 15.— No history of head trauma. Headaches, fatiguability, personality 
change, somnolence. Cachectic appearance, lethargic periods, bradycardia, left ptosis, 
right facial wcakues.-i, no pyramidal tract signs. Ventriculograms normal. Metastatic 
neoplasm suspected. Left frontal exploration. Chronic subdural hematoma 
evacuated. Kecovery. 


History: Abe B., a 52-year-old glazier, was admitted to the hospital with the 
complaints of mild geuendized headaches, fatigability, and listlessiiess all of one 
mouth’s duKctiou. During this period the family noted a change in personalitv and 
a siowiag up in mental processes. Shortly before ad.nission he became unstcai^' oa 
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well to light stimulation. The fumti showed slight nasal blurring. A right facial 
weakness could not be di.sputed, but there were no other motor or sen.sory dysfunction 
that could be demonstrated. At times the deep reflexes on the right were more 
active than on the left, but this was not constant. The abdominal responses were 
diminished on the right. Plantar flexion was normal on both sides. 

Laboratory data: The urine was negative. Ked blood cells numbered 4,d00,00n 
per c.mm.; hemoglobin, 82 per cent; leucocytes, 9,S00 with 09 per cent neutrophile.s 
and 2-i per cent lympliocytes. Spinal fluid was clear, under 90 mm. of water pres- 
sure showing only 2 cells per c.mm. Wassermann test was negative. X-ray films of 
the chest and skull revealed no abnormality. Studies of the gnstroiiitestinal tract 
failed to show any organic lesion. 

Preoperative considerations; Although the few localimng signs pointed to a left 
frontal lobe lesion, j’et the nature of the lesion was not very clear. Several diagnoses 
were considered; (1) a primary cerebral neoplasm, (2) a metastatic tumor, and 
(.8) a clironic .subdural hematoma. 

Ventriculograms ou July 28, 1930, showed botii lateral ventricle.s well filled, normal 
in size, shape, and position. The third ventricle was ahso well vLsualized and not 
displaced. 

Course: The patient continued to complain of headache, was drowsy most of the 
time, and showed a per.sisteiit bradycardia. Repeated examiaations for a 
primary extracerebral maligiianey failed to di.selosed any lesion. 

Operation; Aug. 20, 1930, under avertin and local novocain ancsthe.«ia, a 
left temporofrontal craniotomy wa.s outlined. While joining two trephine hole.s 
over the left frontal region, the dura was found unusually adherent to the skull. 
As it tore at one point, there was a gush of 30 c.c. of old brownish fluid. The 
dura was then incised through a third trephine hole and a definite membrane with 
a collection of dark brown subdural fluid could easily be seen. Irrigations with 
warm saline through a small catheter were directed underneath the trephine holes 
to various parts of the subdural space until the return washings became clear. The 
underlying brain approached the surface of the dura, and the wound was clo.sed 
without drainage. 

Postoperative course; Following the operation tlie patient became more alert but 
for about a fortuight he continued to show mental ohangc.s and .speech defcct.s. Ho 
was euphoric, confabulated, and at times completely disoriented. The.so symptom.s 
all cleared so that at the time of his discharge. Sept. Iti, 193(1, he was in e.xcclleiit 
condition and showed no abnormal neurological signs. 

Follow-up note; Feb. 2, 1937, the patient ivas mentally clear, his memory wa.s 
e.xcelleut, he had returned to work as a glazier, and neurological ex:imiimtion was 
completely normal. 

Comment . — About 2 per cent of patients trith rlironie subdural bema- 
toiuas fail to give a history of any bead injury, atid this patient inaj 
well be inchuled in that group. 

A metastatic le.sion .seemed very likely because of the patient s 
eaeheetie state and the normal appearing veiitrietdograms, but. .since 
a primary focus could not be established, e.xploration seemed ju.stifi- 
able. That a elironie .subdural hematoma should fiiii to produce any 
abnormality of the ventricular .system is very unusual. However, 
witliin the past year at the Jit. Sinai Jlo.spital f(vo intracranial neo- 
pla.sius were .suct-essfidly removed from patients who.se ventrieidar 
■systems were well outlined and showed tio flisplacmitenf or defoniiity. 
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CASE 1(3— Trauma to frontal region, latent interval of six weeks, headaches, 
vomiting, and diplopia. Bilateral papilledema, bilateral external leetus pals 3 A 
Bight facial weakness and right Babinski. Cerebellar neoplasm suspected. 
Bilateral trepliine disclosing a chronic subdural hematoma on left. Kemoval by 
suction and irrigation. Recovery. 

Ektory: On Dec. 3, 1936, Joseph D., an 8-year-old .schoolboy, was admitted to 
the hospital complaining of headache and double vision. 

Tliree months before admission, while sitting on the running board of an auto- 
mobde, the machine suddenly started and the boy was pitched forward. The top of 
hi.s foreliead struck the pavement and he was unconscious for ten minutes. Tire 
accident was considered a minor incident, for the boj- had no complaints and re- 
turned to scliooi on the following day. 

He was symptom free for six weeks after the accident and then began to com- 
plain of frontal headaches and vomited occasionally. Bor two weeks he had pain 



Pig, I'J UUI.SC IG). — Po.stoiieiutlve (lliii of skuU showing enlargeil left trephine through 
wUk'h hv'maloma was removed. 


ill back of the ni’ik. Three ijays before adiiiis.sion he stated tliiit objects appeared 
double and at Ihi.s time his niotUer noted that the cj'os were crossed. 

lutimiiialwti: The hoy wa.s ;ilert, <-li<‘erful, and euopevative. Tlierc was a tend- 
ency to posturing the head toward the right. The pupils were dilated; the fundi 
showed bilateral papilledema with an elevation of 4 to J diopters. Bilateral external 
rectus ptrisy was present. Hystagmu.s was slight, ineousf.rnt, and more notable 
upon lookmg toward tin- left. A right faeia! weakness wa.s readilv demonstntWe 
■n.ere was geaerttli/.cd hypotonia but no ntoUrr Weakness. Tl.e dee’p reflexes were 
slngg.sU on hruh Sides. The Babimki sign was positive only on tim ri^h^ 

was .to the sl.ghtest suggest.ot. of any sper-eh distnrbtme.. or vi.suti! Mil defect 
Die patient was tight handed, mitit. 

and "ue'HrhKmSrMgls n 

s sn.. .. eerUxIlat neopiusn, was suspected. For thi.s reason 
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a lumbar puncture and spinal fluid studies were omitted. However, because of the 
history of trauma, ventrieulograma were advised to aid in the differential diagnosis. 

Operation: Dec. 7, 1936, under local novocain anesthesia, trepanation was per- 
formed over the right postparietal region. The exposed dura was normal in color 
but under tension. A ventricle needle was then inserted in the direction of the 
right ventricle, but two different attempts failed to yield any fluid. This was par- 
ticularly disconcerting for with a cerebellar neoplasm one anticipates finding dilated 
lateral ventricles. A third attempt in a lateral direction encountered the right 
lateral ventricle, but only 4 c.e. of fluid could be obtained. It seemed quite evident 
that the lesion was on the left. 

Novocain was then infiltrated over the left postparietal region; a trephine hole 
was made which exposed a bluish green dura. The bone defect was enlarged to 
the size of a half dollar (Fig. 12). As the dura was opened, there appeared a 
grayish red shaggy membrane. When this was opened, about 150 c.c. of old brownish 
blood was aspirated. Irrigation with warm normal saline was directed to various 
parts until the return washings were clear. The underlying brain could readily 
be seen at a depth of 3 cm. below the dura. The brain did not pulsate. Further 
inspection toward the occipital re^on disclosed another encysted hematoma which 
had a thin shiny membrane. TOien this was opened, about 100 c.c. of old blood 
escaped. This was not as brownish as the blood obtained upon opening the first 
capsule. Irrigations were continued as previously. The return washings became 
clear; soon the brain began to rise to the surface and cerebral pulsations becamo 
visible. By this time the child was in moderate shock. An infusion of saline 
and glucose followed by a transfusion of 200 c.c. of blood promptly improved 
liis condition. 

Postoperative course: The next day the right facial weakness became more 
marked, and in addition there was some weakness of the right arm. Speech was 
normal. The left external rectus palsy was definitely less. By the end of the 
first week there was no facial or motor weakness, the papilledema began to recede, 
and the Babinski sign disappeared. Spinal fluid was clear but under 250 mm. pres- 
sure. 

At the time of discharge on J.an. 0, 1937, the fundi were normal but the left 
external palsy was still present. He was symptom free and had no other abnormal 
neurologic.al sign. 

At a recent visit he appeared in excellent condition, the left external palsy had 
completely disappeared, and he was ready to return to school. 

Although it is rare to find a chronic subdural hematoma 
in a child, yet it is even more surprising to find sueli an e.xtensive 
collection of blood over the left hemisphere with so few localizing 
signs. It has been pointed out in a previous publication^- that tlie 
brain aeeominodates itself to an unusual degree iii the presence of 
the soft sponge-like pressure of encysted blood. 

Casg 17. — Injury to forehead eight weeks previously. No loss of consciousness. 
Headache, weakness, vomiting, and somnolence. Neurological signs few and mcon- 
stant. Suspected of psyehoneurosis. Xanthochroniie spinal fluid. Coma, Bilateral 
trepanation, aspiration of bilateral chronic subdural hematoma. Postoperative 
anxiety state, Bccovery. 

Hidtort/; On September l.'I, 39^17, CeHa K., a .*J9-yc*ar'ohl housewife, was brought 
to the hospital I>oeau>o of headaehos and weakness. Kight weeks previously she 
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struck her forehead against an open door. She was dazed but did not lose conscious- 
ness. Since the injury she has complained of sharp, throbbing, generalized headache, 
particularly severe over the frontooceipital regions. Despite several weeks’ vacation 
the headaches persisted; she slept very little and lost weight. On several occasions 
she vomited rather forcefully and sudden movements of the head brought on a 
spell of dizziness. For ten days before admission the headaches were so severe 
that she remained in bed. Memory, speech, and temperament were unchanged, 

Eaainiiiotion; The patient lay in bed moaning and whining with headache. 
General physical examination failed to reveal any abnormality. Blood pressure : 133, 
systolic; 90, diastolic; pulse, 70 per minute. There was a tendency to keep the right 
eye closed. Pine tremors of the upper eyelid were observed, but there was no true 
ptosis. The pupils were equal and responded well to light and accommodation. A 
left central facial weakness was inconstant. Motor and sensory systems were intact. 
The deep reflexes were all active and equal, Hoffmann sign was present on the left; 
the abdominal responses were not consistent. There was no Babinski sign, but stimu- 
lation of the left plantar surface failed to produce normal flexion. 

Her two children and the home were cause for repeated anxiety. She feared 
pregnancy, dreaded having another child, and almost completely abstained from 
sexual relations. With such a background, the vague symptoms and the inconstant 
neurological signs at first led to the suspicion of a psychoneurotic state. 

However, on the day after admission she seemed lethargic, vomited twice, rather 
forcefully, became confused, and had difficulty in voiding. 

Laboratory data; The urine, blood, and x-ray studies of the skull were completely 
negative. The spinal fluid was xanthochromic under 60 mm. of water pressure, show- 
ing 6,000 erythrocytes. 

Course; Shortly after the spinal puncture the patient had projectile vomiting. 
She became more somnolent, the right pupil was notably larger than the left, and by 
evening she could not be aroused. 

Operation; Sept. 15, 1937, under local novocain anesthesia, bilateral trepanation 
Was performed over both postparietal regions. The exposed dura on the left had a 
greenish discoloration. The dura was incised and a thick brownish grey membrane 
came into view. When the membrane was punctured, about 1 ounce of dark brown 
blood escaped. Through a catheter, irrigations of warm saline were continued in all 
directions until the return washings became clear. The underlying brain could 
readily- bo seen pulsating freely- ns it approached the surface. 

The exposed dura on the right had the normal glistening color and did not 
pulsate. The opening on this side also exposed a thick brownish membrane. Upon 
opening the membrane, there was an immediate escape of about 1% ounces of dark 
brown blood. Irrigations with warm saline through a catheter were similarly per- 
formed on this side until the return washings were clear and tlio brain approached 
the surface. The patient regained consciousness before the close of the operation 
Both wounds were then closed without drainage. 


Postoperative course; The following day the patient wa.s alert, free of head- 
aches, and cooperated well. Within two days the tendency to keep the right ore 
closed completely disappeared. Spinal fluid was clear, under 20 mm. pressure show 
mg 200 cronated red Wood cells. On tho third postoperative day she berran to man! 
fest signs of anxiety, fearing that another operation was nece.ssary. Keurolomcal 
examination was completely negative. She was disiO...,™, i 
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Comment. TJie rather vague history aiul the iiulefiiute iieuroiogical 
signs were strongly in favor of a functional disorder, but the xantlio- 
ehrojuie spinal Quid very pz-omptlj- aroused the suspicion of a chronic 
subdural heniatonia. The vomiting and coijia that followed shortly 
after admission would have made exploration mandatory, even had 
the spinal fluid been crystal clear. This was the lir.st and long awaited 
case with a bilateral chronic subdural hematoma in the series. That 
another might soon follow was realized within a fortnight. 

Case IS.—Trauma to occipital region, diplopia, nausea, vomiting, lethargy' ami 
cornu, Clieyne-Stolces re.spiratioii. Left pupil larger than right and slight ptosis 
on left. Bilateral Babin.ski. Spinal lluid clear and eolorle.ss, moderate pies.suve. 
Bilateral trepanation, a.spiration of bilateral eliroiiie subdural hematoma. Itocovcrv, 

Sistory: On Oct. 2S, 1037, Lena R., a German housewife, aged (19 year.s, wa.s 
brought, to the liospital in a comatose eondition. 

Six weeks before admi.s.siou .she skidded on a rug which .slipped from under her, 
foil, and struck the bnek of tiie head. Tlierc was no loss of eon.scionsne.ss, but sire 
wa.s dazed for about ten mimite.s and tlieu went al)out lier duties as usual. In- 
termittent frontooeeipital licadaelie.s, wliicli were usimily worse in tlie nuiniing, 
followed. A montii inter, on several oecasions, the p.atient compi.-iineil of diplo[ii.'i. 
For two diiys tlierc was nausea and repeated vomiting. On the morning of admission 
she became drowsy; Ijy afternoon slie was .sinporons, and tiiat night in a comaloi-e 
state she was hurried to the ho.spifni. 

Examination: Tlie patient was in eoma; re.sjdiations at times wore Choyno- 
Stokes in typo. Pul.se was 79 per minute. Blood pressure: I-IO, .systolic; SO, 
diastolic. There was no stitfne.ss of the neck. The left pupil was larger tlian the 
riglit, and tiiei'C was .'i sliglit ptosis of tlie loft upper lid. The corneal rcsjioiiscs 
were poor. The fundi wore normal except for moderate va.sciilar sclcrosi.s. There 
were no ocular palsies, tind no demonstrable facial weakness, motor nr sensory disturb. 
anee. The deep reflexes of the upper extremities were active .and equal. The kireo 

and ankle jerks could not be elicited. 'J’here was no Keniig reaction. Babiiiski 

sign was positive on both sides. 

Lahoratonj tiata: Urine ami blood studies revealed no abnormality. The spiiml 
fluid was clear and colorle.ss, with an initial pressure of lot) mm. of water. Micro- 
scopically it showed liO red Iilood cells per c.nim. Total iwotein was "0 mg. per 
cent. .Ifter the withdrawal of 10 e.c. of fluid, the pressure reading was -10 mm. 
Ayala index was 2.0. 

Operation.' Within two hours after admission, the patient was taken to tiic 
operating room where, under local novocain anesthesia, liilateral trepanation o'er 
the postpariet:ii regions was performed. The exposed dura on tlie left did not 

pul.vafe but was bluish. Upon opening the dura, a fine memhrauc was pierced and 

there escaped .jO to 00 c.e. of dark brown bloody fluid which did not coagai.iti'. 
The dura on the right was of normal color and showed no pulsatioa.s. .\s the diir.i 
W!is opeiieit, !i fine laemliraaons eapsule was pieri'cd and there csc.'ipcd about Hm 
c.c. of (lark tirown bloo.l whicli had the same color aail consistency as the hematoma 
on thf' left. Tile fluid did not coagulate. While irrig.’ifions with warm .'.alim' 
were directed tiirniigii a mtheter, (be patient awoke nml began to .speak. The irrigu- 
titms Wert' eonfinueti tm both sitit'.s until tin' return w.'tshings hee.'iuu' clear and 
tile eomprt'ssetl Itrain, wiiieb wa.s sunken more than an iiieh, shnviy :tpj)ro.'iehetl the 
untler surf.*ice of tlie tlur:!. ClttMjre was performed in donbb* lavt’r without drainage. 

Postopt rtttifc eoitr.fe; 'rti,. jialieat inntie an excelh'af reeovery, I'Jie .spinal liait! 
ttn the tliiril ptisfttpt.raf ite tiny wa.n xaiitbm'hromte anti under tio mia. |)re.''sUfe. .^be 
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was out of bed witbin a iveek and was discharged on tlie tentli postoperative day, 
symptom free, with no abnornial neurological findings. 

Comment . — In a 69-year-okl woman many causes of coma come to 
mind, but with a history of a mild trauma, in spite of the clear spinal 
fluid, a chronic subdural hematoma could only be excluded by trepana- 
tion. The patient tvas in such a critical state that only a simple swift 
procedure was all she could have possibly tolerated. This experieuee 
dramatically emphasizes the necessity for bilateral exploration Avhen 
a chronic subdural hematoma is suspected and the ease with which 
an exten.sive hematoma ean be evacuated through an ordinary trephine 
hole. 


Case 19.— History unreliable except for falling spells. Patient confused, lethargic, 
and disoriented. Dilated right pupil. Bil.ateral papilledema. Babinsld on right. 
Clear spinal fluid under prcssuie. Bil.ateral trepanation. Chronic .subdural hematoma 
on right. Eecovery. 

History; Poy C., a Chinese laundrynian, aged 153 years, collapsed in the park 
and was brought to the liospital by ambulance on Oct. 15, 1937. A reliable history 
could not bo obtained. In addition to language difficulty he persisted in answering 
“yes” and “no” to ail que.stions. Prom friends it was learned that for three or 
four mouths lie had had episodes of falling down in the street. He was incontinent 
and they tired of caring for him. 

A’j-'diiuiiatioa sivowed an elderly Chinese man who appeared uadernouri.slied, con- 
fu.«ed, lielple.ss, lethargic, and mentally deteriorating. There was evidence of periph- 
eral arterio.«iderosis and .several .^car-s over boil) tibia. Tiie right pupil was larger 
than the left; both reacted promptly to light. The fundi showed advanced bilateral 
papilledema. There was no facial weakness. Although he was unable to stand 
and had a tendency to fall hacUwards, there was no evidence of any paresis. The 
right huee and right iiiikle jeik.s were more active than tho.se on the left. The ab- 
dominal re.sponses were feeble on both .side.s. Babinski .sigji was po.xitive on the 
right, uiul the left plantar response was cquivoctil. 

iMlioidloyy tldla: Temperature, tiS; pulse, SO; re.spirations, IS; blood pressure, 
13.5 sy.stolic ami 9.S diastolic. The urine and blood IVa.s.sermanu were negative, 
llcmoglohiu, 92 per cent; red cidl.s numbered 5.0.80,000 per c.mm.; leucocytes, 8,750 
piT c.mm.. of which <12 per I'ent were polynucletir cells jind 32 per cent lymphacvtes; 
X.P.X.. -10 mg. piT ci'iit. 'I'lie spinal fluid wa.s clear, colorle.ss, under 420 mm. 
water prcs.snre, with 50 coils per c.mm. Total protein. 30 mg. per cent; P.andv test 
negative; Wassennanu test, negatiw. 


t'eiiM .■ I-'or two we<-ks after aihiiissioii fliere were fluctuating states of letiiar"v 
;.nd at times he .showed surj.ri.sing mental clurity. Another spinal puncture showed 
>i pressure of 220 mm. tind only 2 cells per c.mm. The futtdi. however showed 
advancing papilledema. The diagno.-i.s of a left fronltd neoplu.sm invoking the 
corpus ..al.o,sunt wtm eousidered as most likely. Because of the .story of repeater? 
f;jiK u Dhrunif MUMlural nriiiaUiriiri was also ^ 

Oj„u,n.,n: On Nov. ;; IIKU. under l.real „ovoeui.‘. nnestluasiu, bilatertrl trennu-r- 
lion was perlormed over hotli jio.-tparietal re-ions Tim ,.vr„> .1 t trtp.imi 

appca.c, iduisU and ftrilci ,u p„,sa,e. When the Lr w- s 

i.rowu iluid was a.-pir.rled. The bonv -f r i ' ''d of greenish 

doflar and irri'a.iotts wid! w^TnoS 
diteeied to the various limits of the .subdural -ae 'Phe^^'uV "l ^ 

-I aas eonsidetabW deptcssed. soon Imgnn to thr^X'S:; 
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Comment . — The rather vague history and the indefinite neurological 
signs were strongly in favor of a functional disorder, but the xantho- 
ehromie spinal fluid very promptly aroused the suspicion of a chronic 
subdural hematoma. The vomiting and coma that followed shortly 
after admis.sion would have made exploi’ation mandatory, even had 
the spinal fluid beoi crystal dear. This was the fii’st and long awaited 
case with a bilateral chronic subdural hematoma in the series. That 
another might .soon follow rvas realized within a fortnight. 

C.\SE IS.— Trauma to occipital region, diplopia, nausea, vomiting, Ictliargy and 
coma, Clieyne-Stokcs respiration. Left pupil larger than right ami slight pto.sis 
on left. Bilateral Babinski, Spinal fluid clear and colorless, mndorate pressure. 
Bilateral trepanation, aspiration of bilateral chronic subdural hematoma. Recovery. 

History: On Oct. 28, 19.37, Lena R., a German housewife, aged (i9 years, was 
brought to the hospital in a comatose condition. 

Six weeks before admission she .skidded on a rug which .slipped from under her, 
fell, and .struck tlie back of the bead. There was no loss of coiusciousness, but slie 
was dazed for about ten minutes and then went about her duties as usual. In- 
termittent frontooccipital headaches, which were usually worse in the morning, 
followed. A month later, on several occasions, tlie patient complained of diplopia. 
For two days there was nausea and repeated vomiting. On the morning of admission 
she became drow.sy; by afternoon slic was stuporous, and tliat night in n coniiito.so 
state she was imrried to the hospital. 

Examination: The patient was in coma; respirations at times were Choync- 
Stokes in type. Pulse was 72 per minute. Blood pressure: 1.30, systolic; 80, 
diastolic. Tliere was no stiffness of the neck. The loft pupil was l.nrger than the 
riglit, and there was a slight ptosis of the left upper lid. The corneal responses 
were poor. Tlie fundi wore normal except for moderate vascuhir sclerosis. Tiiere 
were no ocular palsies, and no demonstrable facial weaknes.s, motor or sensory disturb- 
ance. Tlie deep reflexes of the upper extremities were active and Mpial. Tlie knee 

and ankle jork.s could not be elicited. There was no Keniig reaction. Babin.^ki 

sign was positive on liotli sides. 

Laboratory data: Urine and blood studies revealed uo abnormality. The spinal 
fluid was clear and colorles.s, with an initial pressure of 151) mm. of water. Micro- 
scopically it .showed lit) red blood cells per c.mm. Total protein was 20 mg. per 
cent. After the withdrawal of 10 e.e. of fluid, the pressure rending was 10 mm. 
Ayala index was 2.0. 

Operation: Within two liours after adnii.ssion, the patient was taken to the 
operating room wiiere, under local novocain anostliesi.-i, bilateral trepanation over 
the postparietal regions was iierformcd. The exposed iliira on the left did not 

pulsate but was bluish. Upon opening the dura, a fine membrane was pierced and 

there escaped 50 to 00 e.e. of dark brown bloody iiuiil which did not coagulate. 
The dura on tlie riglit was of normal color and .diowed no puKsatioiis. As flic dura 
was opeiicii, a fine meiiibraiioiis capsule was pierceii and flicre e.-.caficd about 100 
c.i-. of dark brown blood which laid the .-ianie color and consistency .'is the liciimtoma 
on the left. The tiuiil did not coagulate. While irrigations with warm .--aUnc 
were directed through a c.-ithefer, the patient awoke ami began to speak. The irriga- 
tion.s were continued on both siilc.s until the return wa.shings became i-Icar and 
the compressed br.'iin, which was sunken more than an im'h. slowly* appro.-ichcd the 
under .surface of t!ie dura, Clo.-.ure was pt'rformed in double iayi*r without drainage. 

J i).\tfiprrijfire t’oiir.sr-: The patient iiiadt- an e.xeellent recovery. 3’lie spinal liuid 
on tile tliinl |m.stoper.-iIivt‘ day wa... xantlioi-liromi.- and under do mm. pri*s.-ure. .‘slie 
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«i.l. - „„.,e to 

a «9-ye.v-oUl — ite o£ the cleot epioal 

,.,i„a. but tvM. a hietovy ot a m,W t am ^ 

8„id, a elivome subdural '''“f '”' . j , j,t^to that only a simple smitt 

tiou. Tbe patient teas m sue . a . („ie,.„,etl. This experience 

procedure teas all she could hate possiW) ,^pl„ration when 

llrautatioally emphasises the the ease with which 

a chronic subdural hematoma ts »>»“* ,, „ ordinary trephine 

a„ extensive hematoma can be evacuated tlnon. 

tsii. Patient confused, letlmrgic, 

Case 19 .-Histovy unreliable except Babinski on xrght 

and disoriented. Dilated vigbt Chronic subdural bematoma 

Clear spinal fluid under pressure. Bdate.a i . , k 

on right. Recovery. <,<red 63 years, collapsed in ^ 

Hisforu; Boy C., a Chinese laundryman, ^ reliable lustor> 

auC was brougin to the hospitat by “ difficulty’ he peteiatea in nnstvenng 

1 Tot b. Ttalaea. I. uUmtlo. '» « J. ..aru.d «... «o> 

„d ...0" .. .11 T. 1. the •«•«■ 

tour monlh. h. h.d U.d ep.a.ae* »' , 

and they tired of earing for him. appeared undernourished, con 

.» «... ... evltotoo of peuvl ■ 

fused, helpless, lethargic, and luent.illj de ^up,l 

eral arterLelerosis and .several IpPe fuadi showed advanced bilatera 

n;Tthei...;b..b.v...u.dp'r''iT: ■“ “ 

papilledema. There was no facial vea I n The 

and had a tendency to fall backwards, on the left. The ab- 

right knee and right ankle 30>'''=* j" Babinski .sign was positive on le 

domiiiul vespouses were feeble oil bot'> 

right, and the left plantar response ro.pirations, IS; blood pressure, 

"l.nhoro/or, do,o: .f^i^ a’nd blood AVassermunn vs-erc negatn.^ 

135 systolic and 98 diastolu . 5.080,000 per c.iiim.; leucoevte , , 

Hemoglobin. 92 per cent; red .i l^ ^,.n„,u>ur cells and 32 per cent lynipboevtes, 
per e.mm.. of wbieb 62 per emit ^ ,,ear, colorless, under -120 mm. 

X.B.K., do mg. per ^ J X.itul [.rotein, 30 mg. per cent; Bandy test, 

water prcbsure, with 50 “'C s per ■ . 

negative; AVassermun.i Uiere were fluctuating states of lethargy 

Cf.iir.h. ; For two weeks .ifu • ..puitv. Aiiolber spinal puncture showed 

au.l at times he showed fu„ai, liowever, showed 

u pressure .if 330 mm. “'pp/’.j;' “„si.s of a left frontal neoplasm involving the 
udvam-iug paiolledem. 1 . Beeau.-e of the story of repeated 

"f :;::;:nemlma was also suspected, 

rails, a .•Ur.mie sub ^ novocain auestlicsia, bilateral tropaua- 

'’''"■"''"'■rformed OV.V both po.stparietal regions. The expo.^ed dura on the right 
"i d. Hud failed to puisat.i. When the dura was incised, 50 c.c. of greennsl. 
nppeare, ■ i j .,,.,,^,,,,.,1. The bimv defect was enlarged to about the size of a 
l di'llar and irrigations with warm normal .saline through a Xo. 14 eatheter were 
I'ireeied >o the various liaiils of the suhdur.il sue. The cerebral cortex, which at 
ti'i'st' was eimsiderahly depressed, soon began to approaeh the dura as the repeated 
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washings returned dear. Exploration through a trephine hole on tlie left was nega- 
tive. The wounds were closed without drainage. 

Postoperative course: The patient’s recovery was slow but steady. Repeated 
lumbar punctures showed xanthochromic fluid under increased pressure, but after 

T.ujle I 

OuTSTANDixa Fe.\ti!res in 15 C.vsEs OP Chronic Sifbdur.vi. He-m.vtoma 


Total number of cases 
Male 
Female 

Age 

(a) From S yr. to 7(1 yr. 

(b) Average, 15 yr. 

(c) Ten above 45 yr. 

Hematoma on right 
Hematoma on left 
Hematoma bilateral 
Trauma 

(a) To frontal or occipital region in practially all cases 

(b) In 13 cases there was no loss of con.sciousiie.ss 

In 1 patient consciousness was lost for 10 minutes 
In the other, a history of trauma could not be established 
Latent interval (period from time of trauma to on.set of symptoms) 

(a) Present in 9 cases 

(b) Varied from 2 days to 6 wk. 

SjTnptoms 

Headache 
Somnolence 
Vomiting 
Mental changes 
Diplopia 
Dizziness 
Findings 

Facial weakness 

Extensor responses 

Dilated pupil on side of hematoma 

Homolateral paresis 

Contralateral parc.sis 

No paresis 

Stiff neck 

Papilledema 

External rectus palsy 

Bradycardia 

Vascular hypertension 

Positive blood AVas.sermann . 

Spinal Huid (Studied in 14 cases; lumbar puuelure not done in patient 
suspected of cerebellar neoplasm) 

(a) Color 

Xanthochromic 
Colorless 
(h) Pressure 
Inere.ased 
Normal limits 
Oi>eratioa 

Bilateral trephine 
Craniotomy 
Ilomatoma eap.sulo 
Thick membrane 
Ttiin tnembrjine 
Iiulelinite membrane 
Mor(.ality 

Recovered 

Died ( pulmonary eniboli.sm 10 day.t po.-itnperntively) 


15 

13 

9 


« 

7 


n 


15 

9 

r 

(i 

5 

4 

9 

10 

8 

3 

0 

10 

6 
ti 

5 

1 
1 
1 


7 

7 

9 


1.1 


0 

5 

1 

14 

1 
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hvo weeks the spinal fluid became clear and showed no elevation in pressure. The 
papilledema simultaneously subsided. A mild left hemiparesis, which was first 
noted with improvement in the patient’s mentality, soon cleared up. One month 
after operation he looked and behaved like an entirely different person. He spoke 
English fairly well and became a favorite with the other patients. At the time of 
discharge, Dec. 26, 1937, he was symptom free and there ^Yere no abnormal neuro- 
logical signs. 

Comment . — The papilledema and mental changes were in favor of 
an intracranial neoplasm, the location of which was problematical. 
The history of repeated falls suggested the possibility of a chronic 
subdural hematoma. The advantages of bilateral trepanation over 
the postparietal region are almost self-evident. Such a procedure 
served not only to locate and permit the evacuation of the hematoma, 
but, also in the event that a hematoma was not found, it would have 
provided the means to establish the diagnosis bj’^ ventriculography. 

A summary of the outstanding features in the fifteen cases of 
chronic subdural hematoma is noted in Table I. 


Table II 

DirrEREKTiAL Diagnosis op Acute and Chronic Subdural Hematomas 



ACUTE SUBDUKAL 
HEMATOiTA 

CHRONIC SUBDURAL 
IIEMATOitA 

Type of trauma 

Severe — often followed by un- 
cousciousucss 

Slight — may be forgotten; 
direction of blow in antero- 
posterior diameter ; rarely 
loss of consciousness 

Fracture of skull 

Frequeut 

Almost never 

Source of bleodbig 

Arterial as well as venous 
Daccratiou of brain 

Only venous bleeding 

No brain laceration 

Symptomatology 

Onset of symptoms almost im- 
mediate 

Latent interval characteristic 
weeks to months 


Seldom any fluetuation of 
consciousness 

Fluctuatiug periods of con- 
sciousness 

Filuliugs 

Coma early; it persists and 
patient dies or it diminishes 
and recovery may follow 

Coma is late manifestation 


I’are.-iis, jiyramidal tract signs 
on side opposite the lesion 

1 arcsis, pyramidal tract 
signs, and dilate pupil 
often on same side with 
hematoma 

Spinal lUiid 

<^mv^ll^ioas not unusual 

Aplmsia present with lesions 
111 left hemisphere in right- 
liamled individuals 

1 iiifonnly hluoily or pink 

Convulsions conspicuously ab- 
sent in entire series 

No asphasia in 9 cases of e.v- 
tensive hematomas over loft 
liemisphere in right-handed 
persons 

-Yanthochromic, sometimes 
clear 
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One may well ask : Is elironic subdural lieinatoma just an advanced 
condition of an acute subdural liematoiua, or is it an entirel}' distinct 
and separate clinical entity? Wbat evidence there is to differentiate 
these two conditions is set forth in Table II. 

TREATStENT 

Under local novocain anesthesia, bilateral trepanation over both 
postparietal regions is advocated as the method of choice for the 
localization and removal of a chronic subdural heziiatoma. Failure to 
find the hematoma by this procedure occurred only once in this series 
of patients. In this unusual instance ventriculograms were performed 
throng'll tJie same trephines and they showed no abnormality. Subse- 



Pi?. 13 (Case 18). — Operative site. Bilateral subdural hematoma. 

quent exploration over the left frontal region revealed a small liut- 
tened subdural hematoma which was readily evacuated ivith iri'iga- 
tioiis, a procedure which resulted in complete recovery. 

Tlie finding's in this series of cases indicate tliat blood confined to 
the subdural .space is most likely to aceuinulate over the postjiarietai 
region and to taper off in lens fashion to the frontal, temporal, and 
oecijiital lobes as well as toward the longitudinal sinus. As has been 
pointed out by Ilorrax and Poppen,** the hematoma invariably covers 
from two-thirils to thi'ce-fourths of the entire surface of the hemi- 
sphere. TJie encapsulated blood is thickest over the postpurietiil region, 
where the brain is least anchored to the under surfai'C of the dura by 
taversing vessels and wliei-e if yields most reatlily to the spongelike 
j»re.-,snre of the eidar;,'ing hcniatoiiia. 
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Incisions of the skin about two inches long are made in a curved 
oblique direction (Fig. 13) over both postparietal regions. Trepana- 
tion is then performed which can be used for a subsequent craniotomy 
slionld such become necessary. A greenish discoloration of the dura 
is a good clue to an underlying chronic subdural hematoma. At times 
it may be advisable to enlarge the trephine hole and extend the open- 
ing of the dura. Through a No. 14 catheter, warm normal saline irri- 
gations are directed to the various limits of the subdural sac. The 
irrigations are continued until the return washings are clear. Invari- 
ably the brain will begin to rise toward the surface of the dura and 
then start to pulsate. Failure of the brain to behave in this manner 
nsually means that considerable blood elot still remains. It is not 
necessary to remove the sae of the hematoma, unless the elot is so 
organized as to prevent expansion of the brain. Under such circum- 
stances a craniotomy is most advisable. This may be done immedi- 
ately or several days following the trepanation. Two patients required 
craniotomy following bilateral trephine explorations. 

Fleming and Jones, as well as Frazier,® have advocated four 
trephine holes, two on each .side, with through-and-through irrigations. 
Although McKenzie'® advocates the removal of the hematoma through 
a small bone opening by suction, he also advises drainage through a 
good-sized tube. Such drainage I have not found necessary. 


Others, mcluding Jilunro,® advocate bilateral trepanation over the 
temporal regions, which in most instances ndll serve veiy well for the 
localization and removal of the subdm-al hematoma. Hou'ever, ex- 
ploration through this region has several disadvantages. One is that 
the temporal fascia and muscle must be traversed before reaching 
bone, a procedure ndiich is longer and which is often associated with 
considerable bleeding. Another is that trepanation over both tem- 
poral regions invariably entails separate skin preparations and re- 
draping. which is not only time-consuming — a serious consideration in 
the.se critically ill patients — but wliieh also involves the formidable 
danger of contamination. The most serious disadvantage of bitem- 


imral exploration is realized when no hematoma is found on either 
side. One woidd then wish to perform ventriculograms, which 
through this region is seldom satisfactory. It is obvious that when the 
po.ssibility of an intracranial neopla.sm is also being considered in the 
dilVerential diagnosis, a procedure which can rule out the presence of 
a subdural hematoma and at the same time permit tl.e performance of 
ventncnlograius is highly desirable. 


roxri.iJ.sioN 

and '--‘ton.as can 
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2. Acute subdural liematomas iuvariablj" coexist with brain lacera- 
tion and skull fracture. Operation shovdd be withheld except in selec- 
tive cases. 

3. Chronic subdural heiuatojna is a separate and distinct clinical 
entity and not a late manifestation of an acute subdural hematoma. 
Operation is indicated in praetieall 3 ^ eveiy case, and the results are 
excellent. 

4. Bilateral treijauation over both postparietal regions is the opera- 
tion of choice for the removrfl of the chronic subdural hematoma. 
With few exceijtions the hematoma can be evacuated through an en- 
lai’ged trephine hole. Drainage of the subdui’al space Ls not advo- 
cated. In the event of a negative exploration A’entrieulograms can be 
performed tlirough the same trephine holes. 
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the effect on the blood plow op dbckeasing the 
LUMEN OP A blood VESSEL* 

Frakk C. Mann, il.D., and by invitation J. P. Hekkick, Ph.D., 
Hiram E. Essex, Ph.D., and EDW.iVBD J. Baldes, Ph.D., 
Rochester, Minn. 

(From the Division of Experimental Medicine, the Mayo Foundation) 

T he idea appears to be quite geueral among surgeons that small de- 
creases in the caliber of blood vessels cause corresponding reductions 
in the blood flow through the constricted vessels. In our work" with the 
thermostronuihr we have found that successful measurement of blood 
flow necessitates the application of units Avhieh have internal diameters 
.somewhat less than the external diameters of tlie blood vessels under 
investigation. Consequently, the question has repeatedly arisen as to the 
probable influence of this slight constriction on blood floiv through the 
vessel. If the slight constriction that is produced in measuring the flow 
of blood does not affect the flow, then the next question is; How much 
can one constrict a blood vessel without decreasing the flow of blood? A 
satisfactory answer to this question is of importance to those interested 
in the use of the thermostromuhr, but it should likewise prove of prac- 
tical value to the surgeon to laiow how much a blood vessel may be con- 
stricted without decreasing the volume of blood to the region supplied. 

It might be interesting to note that one can prove theoretically that, 
under certain assumed conditions, the radius of a blood vessel has to be 
reduced to approximately 0.4 mm. before the blood flow through it is 
reduced one-half. However, an experimental demonstration of the prin- 
ciple on animals is far more convincing. Consccpiently we are reporting 
lierc a series of experiments designed to answer the question as to the 
degree of constriction necessary to reduce perceptibly the blood flow 
tliroiigh a vessel, as well ns the effect on blood flow of measured amounts 
of constriction. In order to obtain more complete data on the problem, 
(hree .series of experiments have been performed; (1) Constricting units 
were inserted into an artificial circulatory system. (2) Constricting 
units were placed in the lumen of the carotid artery of the anesthetized 
lieparinized dog. (3) {’oii.strieting unihs were applied to the outside 
wall of the intact carotid artery of the auestlictized dog. 


AUTU'ICIAL emCCUVTORY SYSTEMS 

Two arliiieial circulatory systems were u.sod. One iras a gravitv sys- 
ton .n winch the rc.servoir was elevated so as to maintain a pressure 
equivalent to the usual arterial pres.s«rc of the dog. In tins system 
c^iy tubes were used tor tmiintainh.g a periphend rc.si.stancc.' The 

o..-. 3 Ull.t (. m:!' ‘l>e Ue^kTu Surstral Association, Iniiianapolis, In.i 

H,o.|v.,t f,,r jj,,y 

gl9 
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other sptem iiiade use of a constant volume pump (Dale-Scluister) and 
a satistaetory mechanism for maintaining peripheral resistance. In botii 
series of experiments tlie constricting units were inserted directly into 
the system, so that the thickness of the wall of the blood vessel did not 
come into consideration. These constricting units were hakelite tubes, 
8 mm. long, with uniform bores of diiferent diameters. The outside 
diameter was approximately the size of the blood vessel. The bore varied 
from 0.60 mm. to 3 mm. In the gravity system the diameter could be 
1 educed almost 50 per cent without causing more than 20 per cent de- 
crease in blood flow when the original diameter was 3 mm. In those cx- 
peiiments which made use of a pump for maintaining the eirculation, a 
decrease in diameter of 48 per cent caused a decrease in blood flow of 
only 4.5 per cent when the original diameter was 3 mm. Considered in 
terms of area of the lumen, the figures obtained in these experiments 
are more imjiressive. One can reduce the area as much as 70 per cent 
when using the pump system before any appreciable reduction in flow 
takes place (Table I). After the constriction is sufficient to cause an 
appreciable change in flow, additional constrictions have marked effects. 
In other words, the reduction in flow is rapid after a certain critical 
point in the degree of constriction has been reached. 

Table I 


Effect ox the Blood Flow of Istkoducixo Coxstbictixo Units (S M.u. I.o.vo) 
Into an Artificial Circulatorv System and Into the Carotid Artery of an 
Anesthetized, Heparinized Doo (Original Biajieter op Lu.men Is 3 :M.v.) 


PER CENT 

PER 

CENT DE(R:EASB in BLOOD 

FLOW 

DECREA,SE 

IN; 


DALE-SCIIUSTER 


Gr.VMETER 

AREA 

ORAVITY SYSTEM 

PUMP SYSTEM 

ANIJIAL .SY.STEM 

17 

30.(5 

3.0 

0 

0 

35 

5S.2 

7.5 

0 

5.0 

48 

73.0 

17.0 

4.5 

IS.O 

54 

79.3 

30.5 

20.0 

O.j if 

07 

89.4 

38.0 

49.0 

44.5 

SO 

9(1.0 

SS.5 

79.0 

7!. (I 


COXSTKICTING UNITS INSEllTEt) mKECrrr.Y INTO LU.MEN OF CAIiOTID .UfTKUY 

In most of the experiments in this .series the aniniar.s blood wa.s 
partially defihrinafed and heparin was (hen added in order (o make the 
blood nonc'oajnilable; About 300 c.c. of blood were removed at one time. 
Plus ood Was defibrinated. carefully strained throngli gauze, and re- 
f* 1 *^* 'nti-avonoiLsIv. After (he blood was well dcdhriii- 

ato<i, siiUu‘u*nt hon«nM.^ ^ , » i 

periment (o prevlnt 

ivcorclcd rontinm,„,.,Iv"'!‘7y‘’f“^‘"’ <*lotting. The blood pressure wa.s 
a.s tho-se empio.vi-il in' h,,. const r/ct ion were the sumo 

s^.rted diivfth- im.> fi,,. V’* 

cliininatod the in<-< vsity of .-stiniai/ 1!' artery. Tlii.s teehniiine 

blood ves-wi. In the,..- e.vf,,., ’hh-kness of the wall of (he 


"as io„„,l li.at a doeiviLse 


ill (Itaiii- 
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eter of about 50 per cent caused a decrease in flow of about 20 per cent 
when the original diameter was 3 mm. A decrease in diameter of 
almost 70 per cent caused, on the average, a decrease in flow of 44.5 per 
cent for the same original diameter. The length of the constricting units 
was 8 mm. The blood flow was measured directly (Table I). 

CONSTKICTING UNITS APPLIED TO THE OUTSIDE W’ALL OF THE C.\ROTID ARTERY 
In the experiments in this series the constricting units were 10 mm. 
long and were cylindrical. The blood vessel could be inserted easily 
through a small groove at the top of the constricting unit. The external 

Percentage decrease in diameter; and. area of lumen 



Flj;. 1. — Tho offect on blood tlow ot decreuAinj; tho Uuutm of :l blood vessel: n. 
relation between deerea.se in external diainetcr and blood dow ; relation boUveen 
decrea.se in Inlenial diameter and blood Jlow ; c, relation between decrease in area 
of Ivunen ami bloo<l llow. Tiie external diameter of the blood ve.SvSel was a nun •* thi* 
double thlcknes.s of the vessel. 0.65 nmu 


diameter of the blood ves.sel was measured by a vernier caliper. The 

ve.ssel WJIS eollap.sed and the thiekness of both walls was measured hv 

means of a mierometev euUper. From these measurements decreases in 

blood llow eould he eorrelaled witli e.xternal diameter, internal diameter 

a.ul area of the lumen of the blood vessel. F„v„. experiments were per- 

tcu-.ned, all ol winch gave mni,aral)!e results. The blood llow was meas- 

n e.l In the henuostromuhr method. It is interesting to compare the 

ehangeN m the mteinal diameter with tiio.se of the exterinl .lian, u 
U.: r, ,,, ^ eta. 
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of the luineu. Any cliange Jess tJian 10 per cent may be regarded as 
insignificant (Table II and Fig. 1). 

Table IX 


Effect on the Blood Flow op Decreasing the Lumen of a Blood Vessel— 
External Diameter or Blood Vessel (C^vrotid Autery), 5 Mm.; Double 
Thickness op Blood Aiessel Wall, O.Ca Mm. 


KXTJEKiVAL DLIMETER 

PER CENT DECREASE IN: 
INTERNAL DIAJiIETER 

^VREA 

DLOOO KLOW 

30.0 

34.5 

57.1 

0 

lO.O 

4C.0 

70.8 

2.4 

50.0 

57.5 

Sl.O 

ir.s 

57.5 

66.1 

SS.4 

43.4 

63.0 ■ 

7S.2 

95.2 

70.0 


COMMENT 

While accurate measurement of tJie effect on blood llow of constiic- 
tion of a blood vessel has been limited to arteries, cursory observations 
Avonld indicate that the lumen of a vein may also be constricted to a con- 
siderable degree without seriously decreasing the amount of blood floor- 
ing through it. Some application of the results of this investigation can 
be made : In relation to our studies on blood flow, it is clearly indicated 
that a constricting unit can be used which has a diameter smaller tlian 
the diameter of the blood o’essel. It is also obvious that the lumen at the 
site of an anastomosis of blood vessels can be less than the lumen of the 
vessel without seriously interfering Aidth the transport of blood. Finally, 
it should be noted that success in the repair of injured blood vessels can 
be anticipated even if it is not possible to restore the lumen completely. 


SUMM,VKY 

The carotid arteiy of a dog maj^ be constricted to a considerable de- 
gree before the blood flow is I'cduced significantly. The results may bo 
given in terms of the reduction in external diameter, internal diameter, 
or az’ea of lumen. The exteimal diameter of a blood vessel (5 mm. in 
diameter and with a wall 0.325 mm. thick) may bo reduced 10 per cent 
without a significant reduction in blood flow, but, if the e.xternal diam- 
eter is reduced 60 per cent, the blood flow is reduced 4.9 per cent. On 
the other hand, the internal diameter can be reduced 70 per cunt bufoic 
a 50 per cent reduction in blood flow takes place. The data iire most 
.striking wJien stated in terms of the area of the lumen. The area of the 
lumen may be reduced 50 per cent without any change in blood flow, and 
it can bo reduced as much as DO per cent before a 50 per cent reduction 
in blood flow occurs. 

The data weie ohlaiued witJi eoiisfrieting units of not more than I 
cm. in length. 


m;rr:i£K.N-j 

1 Pule, H. 1I-, DD'l K. .V. .r . VI) 

ii'cs. ■ ' 

.. iLrriek, J. t'- '‘/‘'•'■y- B. . 1 .: riu- ri 

BIihhI Itov*. lli.'-e-s I: to, ii7, ncu. 
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REPORT OP 500 BLOOD TRANSFUSIONS 


E. H. Pell, M.D., Chicago, III. 

(From ilie Presbyterian Hospital) 


T he early interest in blood transfusions was increased in the seven- 
teenth century following the works of WiRiam Haiwey. So many 
severe and fatal reactions followed blood transfusions during this time 
that the procedure became very unpopular. 

In the latter part of the nineteenth century small series of blood trans- 
fusions were reported ; many reactions occurred, the mortality rate was 
high. Even though Blundell had shown that small amounts of air in- 
troduced into the circulatory system did not produce serious effects, 
injected air was credited as the cause of reactions. The last decade of 
this century saw the development of blood vessel surgery and, as a 
result, transfusions became more common. 

Guthrie and Huck in their aidicle “Existence of More Than Four 
Isoagglutinin Groups’’ give credit to Samuel G. Shattock, 1899, for the 
first Imowledge of agglutination, which he believed occurred in diseased 
individuals. Landsteiner, in 1900, is usually given credit for the dis- 
covery of isoagglutination, and a year later showed that it was independ- 
ent of health and disease and followed certain definite laws. His work 
revealed three blood agglutination groups. 

In 1902 V. Deeastello and Sturli showed that 4 of 155 patients exam- 
ined did not come in the Landsteiner grouping. Jansky, in 1907, in- 
dependently verified tliis work and stated there were four groups. Two 
years later iloss, independently, found human blood possessed four 
isoagglutinin groups. 

This knowledge advanced blood transfusion therapy and decreased 
many of the severe untoward reaetion.s. Severe reactions did occur and 
many mild reactions. Cros-s-maldiing tiie cells of the donor with those 
of the recipient was added to the routine grouping, with marked bene- 
ficial results. 


Various investigators (Landsteiner, Guthrie, and Culbertson) believe 
that there are other than the four i.soagglutinin groups or intragroup 
isoagglutiuins. Twenty-seven combinations or groupings, according to 
Cuthrie and Buck, are biologically po.ssible. C. G. Cuibertson advdses 
the use of a sen.smve centrifuge te.st in addition to grouping and cros.s- 
mate nng. He lunnd two patients of the intragroup classification who 
o,.l, II, „ i„lr.-,,,r„„„ I™ Before 

'■'■I'"'" .laalel,!.,., 

n<x.K,.l for loiieiciiiion, 
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of the lumen. Any change less than 10 per cent may be regarded as 
insignificant (Table II and Hg. 1). 

Table II 


Effect on the Blood Flow op Deckeasixg the Lujie.v of .v Blood Vesskl— 
Extebn-vl Diahetek op Blood Vessel (Cabotid Abtert), 5 Aijr.; Double 
Thigicness op Blood Vessel Wall, 0.65 ilii. 


EXTEfiXAL DLVMETER 

PEK CENT DECREASE IN: 
INTERNAL DIAMETER 

.vbea 

BLOOD FLO'C 

30.0 

34.5 

57.1 

0 

40.0 

46.0 

70.S 


50.0 

57.5 

S1.9 


57.5 

66.1 

SS.4 


6S.0 ■ 

7S.2 

95.2 

70.0 


COMMENT 

While accurate measurement of the effect on blood flow of constric- 
tion of a blood vessel has been limited to arteries, cursory observations 
would indicate tliat the iinnen of a vein may also be constricted to a con- 
siderable degree without seriouslj’^ decreasing the amount of blood flow- 
ing through it. Some application of the results of this investigation can 
be made : In relation to our studies on blood flow, it is clearly indicated 
tiiat a constricting unit can be used whieli 1ms a diameter smaller than 
the diameter of the blood vessel. It is also obvious tliat the lumen at the 
site of an anastomosis of blood vessels can be less than the lumen of the 
vessel without sew'ouslj' interfering mth the transport of blood. Finally, 
it should be noted that success in the repair of injured blood vessels can 
be anticipated even if it is not possible to I'estore the lumen completely. 


suaimaky 

The carotid arteiy of a dog may be constricted to a considerable de- 
gree before the blood flow is I’educed siguiiicantiy. Tim results may be 
given in terras of the reduction in e.xternal diameter, internal diameter, 
or area of lumen. The external diameter of a blood vessel (5 mm- in 
diameter and with a wall 0.325 nun. tliick) may be reduced 40 per cent 
without a significant reduction in Wood lion', but, if the exlernnl diam- 
eter is reduced 60 per cent, the blood flow is reduced 4!) per cent. On 
the other hand, the internal diameter can be reduced 70 per cent befoie 
a 50 per cent reduction in blood flow takes place. Tlie data are most 
stm'Jiing when stated in terms of the area of tJic lumi'ii. The area of the 
lumen may be reduced 50 per cent without any change in blood flow, ;iml 
it can be reduced as mueii as 00 per cent before a 50 ])er cent reduction 
in blood ilo\v oeeurs. 

Tim data were obtained witii eoii.strieting units of not iiioi'c than 1 
em. in length. 


Pa!e. If. tl.. .'U''! .Sriiiifltor, 
Dlix-i l-I'e.v, I 1; 


imrEuKscus 

E. N. .r.: A I>ou)iIi‘ iVrfu.-ioij f’umji, J. Din-in/. 6i.' 

’rh.TUKi .strrimutir .Mctiioii iit .Mcii.-tiriii;: 

Ho lit. t'.i.Tt. 
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greatly increased severe as well as mild reactions. The temperatore of 
the administered fluids must be considered as a cause of reactions. 

Two- and three-way syringes used to connect recipient and donor are 
convenient at times but dangerous. The recipient’s blood may be given 
to the donor. Severe reactions have followed such accidents. A com- 
ple.x apparatus is frequently associated wdtli technical difficulties and 
hazards. 

Incompatibility of blood gi’ouping causes the most severe reactions due 
to administered blood. It has been shown that there are incompatibili- 
ties within the same group. The blood from a donor used twice or more 
may cause reactions; anaphylactic reactions are reported. The more 
times a patient is transfused, the more difficult it may become to find a 
donor, and reactions are more likely to occur. 

Toxins contained in administered blood may have been liberated from 
small clots or traumatized tissue of the donor or recipient. It is felt 
tliat to.xins are liberated in “preserved” eitrated blood and the longer it 
is preseiwed the greater the amount of toxins there may be present. 
Psychic I'eaetions of the donor may give rise to toxins. 

The various blood constituents have all, more or less, been attacked as 
the causes for reactions. 

The disease of the recipient has been felt to be the cause of reactions. 
Some authors do not feel that this is true. It does seem that septic cases 
are more liable to reactions than others. Moss stated: “No constant 
dift'erences were found between the agglutinating or hemolysing abilities 
of sera in health and in disease.” 

Tl)is institution* requires of a professional donor a negative histoiy of 
malaria, negative Wassormann and Kahn reactions, a compatibility ac- 
cording to the Moss classification, and eross-matelung by means of the 
mieroseopie slide method. The slide is kept in a moist Petri dish at room 
temperature for fifteen minutes before e.xamimition. These same re- 
(piirements are made of a nonprofes-sional donor, e.xcept tlmt in an emer- 
gency a Wassermann is not done; the Kahn test is always completed. 
Oeeasionally a \nuvcrsul donor is u.sed. Recipients ai'C tyi)ed and eross- 
malehcd before cacii transfusion when additional transfusions are neee.s- 


•siiry. 

In this groiqi of ;")00 iransfnsion.s, 481 were given by the multiple 
syringe method, 18 by the citrate method, ami 1 by (he Scamiell method 
Kollowing a transfusion, the apparatus i.s wasiied well with cold water 
then m soap and water (Ivory .soap). It is then rin.sed in tap water’ 

a„,»n,.u. u, nnsca m Mtnlo normal alt solnlion, Mien in ■, , oril o n 
per cm e, trine »l,„i„n i.nil ,.ive„ ,],e when tr n W 

•clean eu.ses, tliree .100 c.c. .svri«.»es are os.vj “‘i»-Ai!smg 

rinsed iti sterile tillered tap water rinsed in steri’l ^ "f 
Menu. Oh „er j 
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Zf,'." n Z"; M5," l,emoglobim.ria, and olignm. Ac 

briZ. t ^ ‘yP^iS and c.-osa-raatclm.g are, a d„„b,, esseiilial 

oeioie a transfusion is done. 

Reactions following transfusions fall into four main classifications. 

^ Severe reactions coming on during or shortly after a transfusion, 

associated with pain in the chest and back, 

Its, fever, hemoglobmuria, oliguria or anuria, are directiv related 
with iiieompatibility of donor and recipient blood. The mortality in 
this group is high. Blood typing and cross-matching of the donor’s and 
recipient s blood have diminished this group to a rarity in well-organ- 
ized hospitals. 

II. Chills and fever may occur within the first twelve hours after 
transfusion. The mortality is low, but the addition of chills and fever 
to a sick individual is of negative value. Twenty-four to forty-eiglit 
hours after the reaction, the temperature is usually similar to that prior 
to the transfusion. 


III. A temporary rise in temperature of 2 to 3° F. is not uiicomnion. 
It returns to its former level in twelve to forty-eight hours following the 
transfusion. 

IV. Urticaria may or maj' not be associated with fever. It usually i.s 
very mild but may be disagreeable for days. 

The causes of these reactions concern us all as well as the iiivestigatoivs 
of the past. A misstep in one direction or another may lead to a dis- 
aster. Further investigation and care in giving transfusions should re- 
sult in fewer reactions. 

Causes for reactions as listed by various authors and as observed eoine 
under two main headings: (a) technical causes; (b) reactions due to the 
administered blood. 


Technical perfection, adecjuate equipment, fresh sera, and accurate 
clerical ability are essential in selecting the right donor ami seeing to it 
that that donor gives the blood to the respective patient. 

Lewisohn believes that in his ho.spital service they reduced transfusion 
reactions from 12 per cent to 1 per cent by the centralization and ef- 
ficient attention to the preparation of instriimeiits, ajijiaratiis, and .solu- 
tions u.scd in transfusions. Attention to the preparation of .solutions 


and instruments to be used for intravenous tlierajiy i.s of prime impor- 
tance. Emboli and foreign protein or toxic reactions may result from 
poorly prepared apparatus and .solutions. The apparatus must be ef- 
icient, the needles sharp and as atraumatic as po.ssible. 

not administration may be a factor. Individual surgeons 

apt to h!uv tcchnieaJiy projier jirocediire of transfusing are more 

of i'lood iVmo Ha^lhm, )!•?*. team. Too slow withdrawal 

of biomi can ta.x t).,- dm rapid administration 

-•prc.scrved blood,” as evidw,,.’^ wisrular .system. Tiic administration of 

>> t le i-fcent abundant literature, lias 
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Table IV records the two causes of shock found in tliis series, the num- 
ber of transfusions given, and their results. 

Table IV 




DEFINITE 

BENEFIT 

TEJIFORARy 

BENEFIT 

NO 

BENEFIT 

1. Postoperative shock 

2. Post-blood transfusion shock 

34 

26 

6 

2 

(1 case) 

2 

2 




36 

28 

6 

o 


The number of transfusions given patients with blood dyscrasias is 
listed in Table V. 

Table V 


1. Agrauuloeytosia 8 

2. Myeloid leucemia S 

3. Pernicious anemia I 

4. Chronic aplastic anemia 4 

5. Thrombocytopenic purpura 4 

0. Hemolytic familial jaundice 2 

Total 30 


Jaundice is an additional risk to any patient undergoing a surgical 
)n-oeedure and blood transfusions prior and following operations are of 
benefit. Table VI records the causes of the jaundice and the number of 
transfusions given. 


Table A'T 



PRE- AND 

FOSTOI’ERATIVE 

TOTAL 

1. Common duct atone 

s 

7 

13 

2. Chronic pancreatitia 

1 

4 

3 

3. Malignancy with obstruction to 
bile piusaages 

.3 

3 

6 

Total 

12 

14 

26 


Table VII presents the number of untoward reactions in its classifica- 
tion. 


Table VXI 


t. ChjVis ami fever ~~ 

2. Fever only 

Urlicaria'with or without fever 
1. Shock, hemoglobinuria, or oliguri.a 
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them the second time. In case an infections case is being: transfused, no 
s3Tinge is used more than oJice and the donor is guarded from contami- 
nation. 

The transfusions are usually given by the resident surgeon, aided by 
three interns. Oceasionallj' an attending surgeon is in charge. A few 
transfusions have been done in the patients’ rooms when tlie risk of 
moving tlie patient was of importance j otherwise they were transfused 
in an operating room. 

The indications for tlie 500 transfusions arc listed in Table I. 

Table I 


I'liK- .VXD rosTorEraTivE 


1. Secondary anemia 

342 

mi 

70 

2. Directly after prolonged major operations 

Uti 



3, Shock 

30 


34 

4. Blood dyscrasiaa 

.30 



3. Jaundice 

20 

12 

14 


500 

no 

103 


Table II records the eanses of the secondary anemias and their fre- 
quency. The transfusions administered to anemic patients due to acute 
and chronic infections and acute and chronic gastrointestinal hemor- 
rhages are listed. 

T.vble ir 





acto: (’inai.vic 

1. 

Bladder and prostate pathology* 

O,') 


2. 

Pelrio pathology (feiiialo)* 

0*5 

,3S 2.'J 

3. 

Infections 

01 

4. 

Gastrointestinal homorrliage 

24 

21 3 

5. 

Kidney disease (surgical) 



c. 

Various causes (requiring surgery) 

15 

15 

0 


7. 

Pre- and post partuiu 


S. 

Kalignancy 


9, 

Nephritis 


10. 

Trauma 



11. 

Burns 

G 


12. 

Nutritional 

G 



Total 

312 



•Benign and malignant. 


In Table III the major surgical conditions whicii were followed di- 
roctlj’ by a blood transfusion are listed. Tran.sfusions during oi' lollou- 
ing prolonged or shocking major operafion.s arc of definite henctit. 

III 


J* ilotvel .'W 

'J. Stoiniu'h A'ur^t'ry I."/ 

.Vcunvi'ur:;erv 
i. Kiilnrr .Htxr;.j*>ry 

3. -J 
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Table IX 


PATIENT 

NUMBER 

OF 

TRANS- 

FUSIONS 

GIVEN 

TYPE 

METHOD 

TYPE OP 

1st 

TKANS- 

POSION 

REACTION FOLLOWING 

2nd 3rd 

TRANS- TRANS- 
FUSION FUSION 

No. 16 

2 

II 

Citrate 

Multiple 

syringe 

Chills and 
fever 

Urticaria 

None 

No. 29 

b 

IV 

Multiple 

syringe 

Urticaria 

None 

Temperature, 

103° 

No. 100 

3 

HI 

Multiple 

syringe 

Temperature, 

lOl-I" 

Chill, 100.4“ 

Temperature, 

100.8° 

No. 177 

3 

IV 

Multiple 

syringe 

Urticaria 

Urticaria 

None 


Nine patients received blood from universal donors; 5 were type I, 
1 was type II, 3 were type III. Three patients received multiple trans- 
fusions from universal donors; 3 received blood from universal donors 
and donors from their own blood groups ; 3 patients received one trans- 
fusion, it being from a universal donor. One reaction occurred in tliis 
g:roup ; it followed the first of four blood transfusions, the patient ^vas a 
type I. 

CONCLUSIONS 

The purpose and method of giving 500 blood transfusions to 288 pa- 
tients are reviewed. 

There were 58 untoward reactions encountered; 1 caused by incom- 
patible blood, 1 by technical difficulties, <50 without definite known 
causes. There was no death due to a blood transfusion. 

The severe reactions, as previously described, reawakened the realiza- 
tion that records as to the compatibility of donor and patient must be 
fool-])roof and as simple as possible. 

The other 57 reactions indicate that there is much to lie done in per- 
fecting our techniiiue of administration and preparation of instruments 
and solutions liefore our percentage of reactions (ll.C per cent) is di- 
minished. 

There were fewer reactions for each transfusion among tlie patients 
receiving multiple transfusions than tlio.se receiving one transfusion. 
The rea.sou for this is not known, but it is felt that the retyping and the 
rematehing of the recipient with donoi-s before each additional trans- 
fusion is doin' is important in lowering the number of reactions in pa- 
tients receiving more than one transfusion. 

The number of patients receiving blood from univer.sal donors in this 
group of 500 ea,ses is small, but it did not indicate more freouent or 
severe reactions. ‘ 


25S 


SORGEKY 


matcJied witli a compatible nonprofessional donor. A laboratory sheet 
with a list of the compatible and incompatible donors was placed in the 
patient s chart. The intern, by mistake, called the incomi)atiblo donor. 
The patient went into sJioek following the administration of 360 c.e. 
wliole blood given by the multiple syringe method. Adrenalin and 
papaverine were given. The temperature rose to 105.6° P. ; hemoglobi- 
nuria and oliguria developed. The next day, 500 e.c, of compatible blood 
wei-e given with no harmful reaction. Nausea and vomiting prevented 
the oral administration of fluids; fluids were administered by other 
routes. A third ti’ansfusion of 500 c.e. of blood was administered nine 
days after the fii’st; there was no harmful reaction. The patient recov- 
ered. 

Within one-half hour of an unsuccessful attempt to give a transfusion 
by the Scannell method, a patient experienced cliills and fever. Con- 
siderable time was consumed in giving 10 e.e. of blood. Difficulty was 
experienced in the venepuncture of the donor and witlidrawal of blood. 
The donor was later used and no reaction followed. The cause or causes 
for this reaction may be any or all of those listed under technical causes 
except that which has to do with compatibility. 

There is no definite knowledge as to the causes of 56 unfa\’orablo reac- 
tions. 

The 500 blood transfusions were given to 2SS patient.s. There were 115 
patients given more than one transfusion; 30 of the 58 reaetions oc- 
curred in this group. Ten per cent more reactiojis oecuri’cd to the 115 
patients receiving multiple transfusions than to the 173 who received 
only one transfusion. There were, however, 327 transfusions given the 
115 patients, or 9.11 per cent had reactions. The group receiving one 
transfusion had 28 reactions, or IG.IS per cent reaetions. Why such a 
difference in these two groups exists is not known. Accurate retyping 
and cross-matching before each additional transfusion no doubt jirc- 
vent many reactions. 

Twenty-one patients had one reaction following one of a number of 
transfusions. Table VIII lists the 21 cases as to the occurrence of theii- 
reactions, following the first, any between the first and last, and folloiv- 
ing the last transfusion. 

T.Mir.E vnt 
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ivith one reaction .S S o 

hour patienl.s b:u-ing received more than one transfusion had, resjiec- 
lively, more tlian one reaction. Table JX records the reactions in rela- 
tion to each transfii.sion. 
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TT IS authentically reported that in 1667 Jean Denj-s and Emmerez 
performed blood transfusion ; the recipient was a young man and the 
donor, a sheep from which ^ pint (250 e.c.) of blood was taken from 
the carotid artery. The previous epochal work of Harvey on the eii’cu- 
lation of blood, in 1616, and the experiments of Lower, in 1665, dealing 
with transfusion of blood of dogs made possible the first ti’ansfusion in 
wliich man was the recipient. Blood transfusion has been practiced 
periodically since 1667 and has enjoyed either favor or disfavor among 
physicians, depending on the success or failure of the procedure. It was 
in 1900 that Landsteiner showed that the reason for dangerous or fatal 
reactions from transfusion were attributable to incompatibilities between 
serum and cells of donors and recipients respectively. He proved that 
it is possible for the serum of one normal human being to agglutinate or 
hemolyze the blood cells of another individual and, further, that a 
donor’s serum may agglutinate the recipient’s cells, but the recipient’s 
serum must not agglutinate the donor’s cells. 

In 1907 Jansky proved that there are four blood groups applicable 
to human beings and this work was later confirmed by IMoss and Otten- 
berg. The so-called Landsteiner Groups 0, A, B, and AB ai-e also known 
as Groups 4, 2, 3, and 1 respectively aceording to the Moss classification. 
The latter grouping is proliably the most widely used today, but it is 
not uncommon to utilize lioth .systems for juirposes of accuracy and to 
list the groups as follows: 1 (AB), 2 (A), 3 (B), and 4 (0). With the 
latter classification one has a double ciicck on the group of the prospec- 
tive donor’s or recipient ’.s blood, and it .should not be possible to confuse 
the JIoss and Jansky systems of nomenclature. Group 4 (0) is the type 
of blood ohtainai)Ie from that per.son wlio is knomi as the “universal 
donor,’’ and Group 1 (ABi is the type of blood which is compatible 
with all the other grou]is, ainl is therefore recognized as blood of the 
“universal recipient. ’’ 

There is considci-able vai-iation of opinion regarding the practice of 
using a universal donor, Groui) 4 (0), for any and all transfusions It 
is held by .some workers that (.'roup 4 (()) ijlood should be used only in 
ea.se of extreme emergmiey or when rceipienl.s of Group 4 (0) require 
transfusion, ami that wlumover po.ssilile blood of recipients and donors 
‘be same group. This opinion Ls probably one of the 

for Mbv ^|. 
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latter classification one has a double cheek on the group of the prospec- 
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the Moss and Jansky systems of nomenclature. Group 4 (0) is the type 
of blood obtainable from that per.sou who is known a.s the universal 
donor,” and Group 1 (AB) is the type of blood which is compatible 
with all the other groups, and is therefore recognized as blood of the 
'‘universal recipient. ’ ’ 

Tliero is considerable variation of opinion regarding the practice of 
using a universal donor, (irouj) 4 (O), for any and all transfusions. It 
is held by some workers that Group 4 (0) blood .shoidd l)c used only in 
case of extreme emergency or when recipients of Group 4 (0) require 
transfusion, and that wlienever ])o.s.sil)le blood of reeijiient.s and donors 
sliouhl be of the same group. This opinion is iirobably one of the 
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fibrinolysis can be accelerated by heating or shaking, 

is not entirely nnderstood, since Mood collected fronr md v dnab who 

have expired from snch wasting diseases as 

so forth, does not exhibit this phenomenon and when tins blood 
coagulates it does not again become liquid. 

When the physical and chemical properties j°„btahied from 

evaluated, it is easier to understand why *'-f ‘2 

living pei-sons, in the presence of an anticoagulant, can be stored satrs 

factorily for purposes of transfusion. „,.Q+nrp 

An ieebox or refrigerator of reasonable size, ' 

can be controlled so as to prevent is sa^® “Kefrigerated blood, 

blood. The optimal temperature is abo -fhnni untoward 

three weeks old, has been administered to patten s wi 
rest, Its, but the optimal time for the utilizatton of stored “»od J'; 
weeks or less after the blood has been put n, forage. H o bottle 
stored blood gives any evidence (grossly) of hemo y , 
discarded. 

SELECTION OF DONORS 

Blood of all professional donors shouW 
should be tested by at least o"* ft many Wtals and clinics 

positive or negative evidence of sjphi - precipitin tests for 

it is customary to perform several oec at least every six 

this purpose. Tests for restTare the following: the 

months. Some of the most commonl. TCnim Kline and 

Kohiier modification of the the donors should 

Hinton tests. In addition, every six m . . ‘ ,..,i,Li, should include 

be subjected to a general physical hemoglobin, and 

urinalysis. Donors whose veins a f ^ excellent veins 

fevred and in emergencies only thos 

a. called. Professional ^^^T^^rp^eferred. Each time 

it licetlecl, but CVCl’y six to ei^bt tn n 

the donor is called for transfusion u V^n-itelv nn ^ 

card on which are listed such data as the result of 

the donor’s blood group, a certification of physica fitiics.s, and the 
donor’s signature. Some record aEo must be available to show when a 

certain donor was hi.st used. 

Nonprofcssional donors may be friends or relatives of patients or good 
C L , . 1 , tn donate their own blood. In order to determine 

Samaritans who wisli to uoiuuc iiiv* , , 

the suitability for transfusion of blood of individuals ol this class, the 
blood may be grouped according to the Itloss or Jansky classification 
or, if iiecc.ssary, the short method of cro.ss agglutination may be em- 
ployed. Serologic tests should be made whenever possible. 
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soundest, buc-iiusG tiic supply of universal donors. Group 4 (0), is easily 
depleted if tliei" are used routinely. Furthermore, the incidence of unto- 
ward reactions will be decreased in a large series of transfusions if 
recipients are given blood of homologous groups. Other factors, such 
as the method of transfusion, whether direct or indirect, and the agent 
used to prevent coagulation, likewise will influence the number of reac- 
tions to transfusion. 

On account of the flexibility of the indirect (citrate or other anti- 
coagulant) method of transfusion, it is usually preferred to the direct 
metliod. The relative incidence of reactions when the direct method is 
used is slightl}’^ less than ^vhen indirect methods are used, but the prac- 
ticability of the direct method is not sufficient to warrant its routine use 
when a large nimiber of transfusions are performed. Furthermore, 
many recipients object to the intimacy of direct transfusion and will 
not submit to that method. Likewise, now that the storing of blood is 
rapidly becoming an important feature in transfusion, the direct method 
is less attractive than it was. 

STORING OP FRESH BLOOD 

The work done on blood of cadavers”’ is the basis on which 
storage of fresh blood has been developed. It has been shomi experi- 
mentally that when blood of cadavers, kept at 17 to 20° 0., is sub- 
stituted for as much as 60 per cent to 90 per cent of the total blood of 
an animal, no serious reactions occur. Stored blood of cadavers does not 
appear to be of increased toxicity, provided the blood is obtained prior 
to ten hours after death and provided it is kept cool. For transfusion, 
the vitality of blood of cadavers, if treated in this way, is unchanged, as 
is evidenced by the fact that the leucocytes within it have phagocytic 
power, the hemoglobin and number of erythrocytes of the blood of the 
recipient are increased, the serum of the blood of the cadavers behaves 
in the same manner as blood obtained from living persons in respect to 
fixation of complement, and the blood of cadavers can participate 
actively in the exchange of gases, one of the important and main func- 
tions of blood. Although blood of cadavers has not been used at tlie 
jMayo Clinic, such blood, obtained within ten hours after death, has been 
successfully used in Europe for transfusion when stored for as long as 
tliree weelcs at a temperature of 17 to 20° C. There are differences, 
however, in the behavior of blood of cadavers and fresh blood taken fiom 
living persons in respect to eoagiilation ; namely, blood from living per- 
sons will clot unless it is mixed with an anticoagulant ; whereas, blood of 
cadavers, if the individuals laave died suddenly from gunshot, acute 
trauma, apoplexy, coronar’y disease, or electi’ic shook, will form a 
eoagulum at first, but, after fifteen minutes to an hour, the coagulum 
dissolves and the blood becomes liquid once more. This phenomenon of 



tdohy; storage or blood ioe emergency procedores 265 
,„«e calibcT, the - f 

attached to a rubber tube, 15 inches ( . ^ gauge 

small lumen, and the needle is inserted mto 

Lewisohn needle is recommended for the togerj^ 

needle for veins of medium size • _( »■ j, needles of adequate 

not be laid on the importance of using p _ -m-nner size because 

size and rubber tubing of which the lumen is o p P . 

most difficulties which arise in ^vithdi-awal of blood axe oui^^^^^ 

fact that small needles are introduced in o le ^ 

diameter of the tubing which leads to the the blood 

is either too large or too small, und rubber and 

frcncutly clots. The tubing shoutd be made „( 

the inside diameter of the tubing very occasionally, 

the hub of the needle as closely as possible. 1^- P y 



for instance as in phlebotomy 1*’^' The 
necessary to use suction appbance J 
donor should alternately open and 
withdrawn to hasten the How. 

It is purely a matter of pit e 
IS introduced into the vein witli oi a„ iimst 

Either method is satisfactory and useful. 

The blood is collected in a graduated glass bottle (h a capacit> 

of 500 c.c., into which has been poured uO c.e. ot physiologic saline solu- 
tioii containing IS gr. (1.16 gnO of «odiuni eitra e. For convenience, 
ampules are obtainable which contain 11 (i gni. of sodium citrate m a 
solution made up to 5 c.c. As an added precaution against clotting 
when withdrawing blood from polycythemic patients, two ampules ot 
•sodium citrate (06 gr. or -i.-.rd gm.) are added to 50 c.e. of physiologic 
saline solution. 
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BI.OOO DONOR AOBNCIES 

Two general methods can be employed in order to supply blood to 
patients -who are in need of transfusion.”’ Either fresh blood or 
stored blood can be used. When fresh blood is requested, a donor can 
be called through some central agency, which will direct him to the 
hospital or other place where the transfusion is to be performed. Illaiiy 
liospitals have solved this problem of obtaining blood for transfusion 
by establishing their own lists of suitable donors. The physicians’ 
exchange in most cities would be an excellent bureau to assist in calling 
and directing suitable donors to the place of operation. A minor point, 
but still an important one, is that all professional donors should have 
telephones in their homes so that delays will be minimal. All registered 
donors should be supervised closely and the organization responsible 
for obtaining donors should maintain rigid standards in regard to 
periodic physical examination. 

It is equally advantageous for hospitals, especially, to organize emer- 
gency laboratories so that blood from both professional and nonpro- 
fessional donors may be available for immediate use. Having stored 
blood on hand will expedite tremendously the average transfusion. It is 
not absolutely necessary to have on hand blood of all types, but there 
should be a reasonable supply, 1 to 2 liters, of Group 4 (0) blood, so 
that the patient who is in need of a transfusion can receive blood 
without waiting for a donor of his own group to be found or for cross 
matching to be performed. By the law of averages, blood of either Group 
4 (0) or 2 (A) \Yill be most prevalent and blood of either of these two 
groups will be available most of the time. Prior to administration of 
stored blood, the bottle, with its contents, should be warmed to body 
temperature by means of a water bath. 

The problem of remuneration for professional donors is legion, and no 
standard regulations are possible. By and large, the average cost of 
blood will vary between $5.00 and $10.00 per 100 c.e. The average 
amount of blood taken from one donor at a time is 500 c.e. to 750 c.e. 
If more than this amount is required, two donors, or more, should be 
called. 

TECHNIQUE OP WITHDRAWING BLOOD (PHLEBOTOIirr) 

Before ivithdraiving any blood from the donor, both arms should be 
examined to determine which vein is most suitable for phlebotoiny. As 
was mentioned previously, only those people whose veins are of medium 
to large size should be used as professional donoi’S. 

After the vein to bo used has been selected, the skin over the site of 
puncture is surgically prepared and anesthetized. In most instances the 
veins about the antecubital fossa are best adapted for phlebotomy. With 
1 per cent solution of procaine, a wheal is raised on the skin over the 
vein and a tourniquet is applied above the site of puncture. il needle 
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intoavenoRS tlierapy and will obviate tbe difficvilties of venipunc- 
ture in the event of sudden circulatory collapse. If necessary, the 
stylet is removed, the needle and vein are irrigated with a small 
quantity of physiologic saline solution, and then blood, solution of 
acacia, or any other desired solution is administered. It is worth while 
to remember that solution of acacia should not be administered either 
before or after administration of blood, without first irrigating the 
tubmg, since the acacia may cause clotting of the blood in the tubing or 
needle, or even in the vein. 



Hk- 3 — lliUf-lltvr bottle Invcrtod. Viicodrlp yulapter, and rubber tubine, with adapter 

to lU ncoUlc. 

UKACTIONS *rO INDIKKCT TllANSKL’tSIOK 

Several factors inlluencc the incidence and number of reactions to 
b-iiiisfusion, amontr which are tiic following: the rate of administra- 
f*mi, the anticoagulant used,^ the temperature of the blood, the presence 
allergic antigens, the tiuantity of blood administered, and so forth. 
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Ihc free end of the rubber tubing is iield in one band and the bottle 
IS gently oseillated to insure thorough mixing of the anticoagulant with 
Uie blood. Stirring rods are not used. The bottles in which the blood 
is collected are capped with rubber stoppers and metal collars are 
screwed secui'cly on the necks of the bottles, holding the rubber stoppers 
in place. There are two holes in each rubber stopper, one to allow a glass 
“breather” tube to extend three-quarters of the way toward the bottom 
of the bottle, and the other to permit a glass vaeodrip adapter to be in- 
serted when blood is administered; this latter device makes it possible to 
utilize the vacuum principle on which the bottle* is designed (Pig. 3). 



2, Half-liter bottle for the collecting, storing. anU dispensing of blood. 

aD.MINISTR.VTION OF BLOOD 

When the blood is administered to the recipient, utilization of tlie 
same bottle in which the blood was collected saves considerable time 
and material. The recipient’s arm is prepared in the same manner as 
the donor ’s was prepared, provided the veins in the arm are suitable for 
venipuncture; otherwise, other veins are utilized. A needle of small 
bore, usually 18 or 20 gauge, is inserted into the vein and, when it is 
certain that the vein has been entered satisfactorily, the rubber tubing 
from the vaeodi'ip bottle is connected to the hub of the intravenous 
needle. A maximal rate for administration of blood is 15 e.e. per minute. 
In the course of many serious operations it may be found advantageous 
to insert into a vein a needle dtted witJi a stylet (Pig. 1), and to ancJior 
the needle securely with adhesive plaster. This nianeiiver will facilitate 

♦Bott/es adapted trom a commercial product, Vacolitec, 
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may be given pentobarbital sodium prior to transfusion with definite ad- 
vantages. Further suggestions to facilitate venipuncture have been 
published elsewhere.^® 

The indications for blood transfusion are many, but some of the most 
common indications are the presence of one or more of the following: 
(1) shock o^ving to loss of circulating blood, (2) hemorrhagic diseases 
and blood dyscrasias, (3) debility mth or without secondary anemia. 
Transfusions of from 1,000 c.c. to 5,000 c.c. of blood are not unconmion 
and are particularly indicated in shock owing to loss of blood and 
tissue flviid. When such large amounts of blood are administered, it is 
best to insert into the vein a needle which has a stylet. Then the slow 
drip of blood can be stopped for periods of one-half hour and the stylet 
can be inserted and left in place until it is desired to resume the trans- 
fusion. By this method the same needle and vein can be used for two or 
three days. Sometimes gold-plated needles are used for such prolonged 
transfusions because there is less tissue reaction at the site of veni- 
puncture. Immunotransfusions are being used more extensively than 
before in cases of anterior poliomyelitis, measles, scarlet fever, and 
various forms of septicemia, but, as yet, there is no volume of evidence 
to make the procedure standardized. In certain cases, however, immuno- 
traiisfusions have been remarkably helpful. 

Another source of blood which I have not mentioned, but which 
ultimately may be used extensively, is the placenta. The method has 
been described by Goodall and others and by Griffith. Briefly the 
technique is as follows: After delivery of the child, the umbilical cord 
is sterilized vfith 5 per cent solution of iodine and cut. The end of the 
cord, which is still attached to the placenta, is placed in a sterile flask 
and the blood from the placenta is collected in this flask which con- 
tains a preservative solution. It is possible to collect between 100 c.e. 
and 150 c.c. of blood in the average case. Specimens of the placental 
l)lood are taken separately for blood grouping and serologic determina- 
tion. When these data are available, the blood can be pooled in larger 
flasks for use when indicated. It has been shown that placental blood 
contains about 50 per cent more cellular elements and has 20 to 30 per 
cent greater coagulating power than has systemic blood of adult human 
beings. This method of transfusion is obviously important to certain 
obstetric and pediatrie clinics and hospital services. 

smnrARy 

Professional or nonin-ofessional donors can be used for l)lood trans- 
fusion. Tile blood may be given directly or indirectly and, if the latter 
method is employed, the blood may be stored and used as needed. The 
leelmique of indirect transfusion is not difficult if a simplified apparatus 
is used. 
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The most common signs and symptoms of reaction to transfusion are : 
rise in temporalure, elii]], and urticaria. Reactions such as dyspnea and 
cyanosis are less cosumon. It has been ciToncously assumed tliat a reac- 
tion to a transfusion cannot occur if a patient is anesthetized; I wish 
to emphasize tiiat reaction may occur even if a patient is under anes- 
thesia. Tile reactions may not be so obvious as wiien the patient is 
not anesthetized, but tiie symptoms can be detected if the observer is 
vigilant. It is also a false impres.sion that tetanus antitoxin can be 
given with impunity ivhen a patient is anesthetized. Reactions may 
occur also in these instances. 

Slany agents have been recommended as anticoagulants; such are 
sodium citrate, sodium oxalate, saline solution, peptone, and heparin, 
ilany other agents have been tried, but sodium citrate is still the anti- 
coagulant most commonly used in the indirect method of transfusion. 
Considerable interesting work is being done now on the use of heparin 
as an anticoagulant. Reeentl.y it has been found possible to obtain 
larger quantities of heparin from lungs of beef than from hepatic tissue 
and this diseoveiy has been a great impetus to further research ivith 
this substance. 

In certain localities donors have been heparinized a day or so prior 
to the time when their blood was to be used for transfusion. This pro- 
cedure entails injecting solution of heparin into the donor’s vein for a 
certain period and subsequently withdrawing his blood before the 
hepai’in has lost its power as an anticoagulant or has become inactivated. 
It is felt that heparin, the action of w'hieh is supposedly more in con- 
sonance with physiologic processes than most other anticoagulants, will 
cause fewer reactions. The action of heparin when injected in- 
travenously is to render the blood incoagulable by preventing the conver- 
sion of prothrombin into thrombin. Heparin also may be added to blood, 
in the same manner as is sodium citi’ate, but the duration of its anti- 
coagulant action is usually limited to twenty-four hours. As yet there 
are not sufficient data concerning the incidence of reaction to justify a 
declaration whether or not heparin will be more satisfactory than 
other anticoagulants. 

It is important, how^ever, that the incidence of reactions from trans- 
fusion be minimized, because Sibley'-and Lundy have demonstrated 
that, on the tenth day after transfusion, the increase in total hemoglobin 
of a group of patients wdio had no reactions w'as 50 per cent more th.in 
the inci'ease attained by patients who had I’cactions. 

COJRUENT 

When small eliildren ai'e to be given transfusions of blood, the use of 
pentobarbital sodium^" (nembutal) in doses sufficient to keep the 
patient quiet wdll make the procedure easier. Apprehensive adults also 
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may be given pentobarbital sodium prior to transfusion with definite ad- 
vantages. Further suggestions to facilitate venipuncture have been 
published elsewhere.^® 

The indications for blood transfxision are many, but some of the most 
common indications are the presence of one or more of the following; 
(1) shock o\ving to loss of circulating blood, (2) hemorrhagic diseases 
and blood dyserasias, (3) debility with or without secondary anemia. 
Transfusions of from 1,000 c.e. to 5,000 c.c. of blood are not uncoimnon 
and are particularly indicated in shock owing to loss of blood and 
tissue fluid. Wlien such large amounts of blood are administered, it is 
best to insert into the vein a needle which has a stjdet. Then the slow' 
drip of blood can be stopped for periods of one-half hour and the stylet 
can be inserted and left in place until it is desired to resume the trans- 
fusion. By this method the same needle and vein can be used for two or 
three days. Sometimes gold-plated needles are used for such prolonged 
transfusions because there is less tissue reaction at the site of veni- 
puncture. Immuuotz'ansfusions are being used more extensively than 
before in cases of anterior poliomyelitis, measles, scarlet fever, and 
various forms of septicemia, but, as yet, there is no volume of evidence 
to make the procedure standardized. In certain cases, how’ever, immnno- 
transfusions have been remarkably helpful. 

Another source of blood which I have not mentioned, but which 
ultimately may be used extensively, is the placenta. The method has 
been described by Goodall and others and by Griffith. Briefly the 
technique is as foUow's: After delivery of the child, the umbilical cord 
is sterilized with 5 per cent solution of iodine and cut. The end of the 
cord, which is still attached to the placenta, is placed in a sterile flask 
and the blood from the placenta is collected in this flask w’hich con- 
tains a preservative solution. It is possible to collect between 100 c.c. 
and 150 c.c. of blood in the average case. Specimens of the placental 
blood are taken separately for blood grouping and serologic determina- 
tion. 'When these data are available, the blood can be pooled in larger 
flasks for use when indicated. It has been showm that placental blood 
contains about 50 per cent more cellular elements and has 20 to 30 per 
cent greater coagulating power than has systemic blood of adult human 
beings. This method of transfusion is obviously important to certain 
obstetric and pediatric clinics and hospital services. 

.SUJIilARY 

Professional or nonprofessional donors can be used for blood trans- 
fusion. The blood may be given directly or imlireetly and, if the latter 
method is employed, the blood may be stored and used as needed. The 
tcelmi(|ue of indirect transfusion is not difficult if a .simplified apparatus 
IS n.sed. 
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Pathologic Physiology and Diagnosis of Jaundice 

I N THE study of jaundice there has often been confusion of two topics 
which are clearly distinct; i.e., (1) the site of formation of bilirubin 
and (2) the mode of development of jaundice.^ In other words, simple 
overproduction of bilirubin, whether it occurs in the Kupffer cells of the 
liver or in other reticuloendothelial or mesenchymal cells, is not synony- 
mous with jaundice. 

Rieh^ classified the various forms of jaundice in two groups, depend- 
ing upon which of two fundamental abnormalities was present. In 
"retention” jaundice bilirubin is supplied to the circulating blood more 
rapidly than the liver cells are able to remove it; other bile constitu- 
ents, however, are not accumulated, and probably as a result (although 
e.xaet information is still needed on this point) the van den Bergh re- 
action is delayed or indirect in type, and bilirubin is not found in the 
urine regardless of the degree of hyperbilirubinemia. In "regurgita- 
tion” jaundice it is probable that whole bile is returned to the blood 
stream; in consequence the van den Bergh reaction is dii-ect in type, 
and bilirubinuria is observed at relatively low levels of hyperbilirubi- 
nemia (usually at concentrations above 2 mg. per cent) . 

The clinical applicability of Rich’s classification is made somewhat 
difficult by the frequency with which ‘ ‘ retention ’ ’ and ‘ ‘ regurgitation ’ ’ 
factors are present in the same individual. Hepatocellular injury is 
obvious in cases of jaundice due to diffuse parenchymal liver damage, 
such as that occurring in acute or subacute atrophy, cirrhosis, chronic 
pa.ssive congestion, ncoarsphenarnine jaundice, and ndth various severe 
infections. It might be suppo.scd that the jaundice in these cases was 
solely "retentive,” and in the early stages or milder degrees it appears 
• hat this is often true. Thus in cardiac jaundice, likewise in that due 
to arsphenamine, the van den Bergh reaction is often for a time delayed 
or indirect, and bilirubin is not demonstrable in the urine, but as the 
severity of the condition iiicrea.scs the van den Bergli reaction becomes 
direct and bilirubinuria appears. The experimental studies of Hiyeda^ 
and ItolP have .sliomi that the “regurgitation” of bile in instances of 
diffuse liver damage, sueli as that duo to toluylendiamine poisoning 
iu dogs, is due to injury of tlie terminal portions of tiie bile capillaries 
with resultant increase in permeability. Tlie ensuing jaundice was 
shown to be due to "diapede.sis” of bile into the surrounding lymphatic 
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spaces. This type ^vas contrasted witJi tlie jaundice due to obstruction 
of the larger bile ducts, and again it was found that the leakage of 
bile occurred from the terminal or ampullary portion of tlie bile 
capillaries; in this type, however, regurgitation of bile was due to actual 
rhexis ' of the bile capillary wall as a result of the gradually increasing 
i2itrabiliary jjressure. It is of significance that the end-result in both 
types is much the same; i.e., escape of bile into the lymphatic spaces, 
thence to the thoracic duct and finally the circulating blood. Thus, while 
there are probably two modes of regurgitation of bile, the end-result is 
the same so far as concerns the appearance of a direct van den Bergh 
reaction and of bilirubin in the urine. Prom the clinical viewpoint, 
especially the question of prognosis and the desirabilitj’^ of surgery, it 
is clearly not enough to determine simply that the patient has 
“regurgitation” jaundice. In other words, the qualitative van den 
Bergh reaction has not proved of value in the clinical distinction of 
jaundice due to diffuse parenchymal liver damage from that due to ob- 
struction of the larger bile ducts. The qualitative van den Bergh test 
has proved of chief value in the distinction of “hemolytic” jaundice, 
which represents the most often encountered member of the “retentive” 
type. It should be emphasized that the indirect or pimely delayed van 
den Bergh reaction, although a regular finding in hemolytic jaundice, 
is not to be regarded as pathognomonic of this disease. As noted above, 
this type of reaction may be observed in various foz’ms of liver dysfunc- 
tion of mild degree. One condition most readily confused with hemolytic 
jaundice, if the van den Bergh reaction alone is the diagnostic criterion, 
is the relatively rare “constitutional hepatic dysfunction,”'’ or simple 
eholemia of Gilbert. This affection simulates familial hemolytic jaundice 
in the mild degree and long duration of the icterus, in being “acholuric,” 
and in exhibiting an mdireet or purely delayed direct van den Bergh 
reaction. In other respects the conditions are quite dissimilar; 
splenomegaly, increased reticulocyte percentage, fragile microcytes, and 
increased excretion of urobilinogen in the feces are all lacking in con- 
stitutional hepatic dysfunction. It is well to point out that urobilinogen 
may or may not be present in excess in the urine in either condition. 
Increases are by no means always encountered in hemolytic jaundice, as 
has often been believed. Cases of Iiemoljdic jaundice with little or no 
increase of urobilinogen in the urine also have less retention of bilirubin 
in the plasma. At times there may even be a total absence of jaundice in 
spite of a marked increase in the rate of hemoglobin wastage. In one 
case studied by the writer there had never been jaundice and the out- 
standing symptoms were splenomegaly and profound anemia. Examina- 
tion of the feces revealed an increase in urobilinogen of about five times 
normal. The urine in this case did not contain anj’’ e.xcess of 
urobilinogen. The blood exhibited fragile microcytes and an increased 
percentage of reticulocytes. Splenectomy was curative. It tvas clear 
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that liver function in this patient was entirely capable of keeping up 
with the increased pigment metabolism. The findings bear out the 
statement made at the beginning of this discussion; i.e., that increased 
bilirubin formation and the appearance of jaundice are not synonymous. 

Of chief clinical importance is the ditferential diagnosis of the various 
forms of regurgitation jaundice, those which are characterized by 
bilirubinuria and direct van den Bergh reaction. Prom the standpoint 
of prognosis and management these may he classified in three groups: 
(1) calculous jaundice, (2) cancerous jaundice, and (3) parenclijunal 
jaundice. 

In the distinction of the three groups mentioned, the physical examina- 
tion should be especially careful with relation to the gall bladder, which, 
if distended and palpalile, pomts most strongly toward cancerous biliary 
obstruction; and to the spleen, which, if appreciably enlarged, is very 
suggestive of parenchymal jaundice. The size and character of the 
liver is important, large livers having little differential significance 
c-xcept if they eontam distinct nodular metastases ; small livers, however, 
being much more indicative of cirrhosis or atrophy, that is to say, of 
parenehjTiial jaundice. Ascites is often difficult of interpretation; if 
fluid obtained at the first paracentesis has the characteristics of an 
exudate, and particularly if it contains mucin by the acetic acid test,® 
the jaundice is much more likely to be cancerous. “Foetor hepaticus,” 
tlie hepatic or amine odor,®- ’’ a peculiar somewhat musty and sweetish 
odor which may even pervade the entme room in which the patient lies, 
is almost pathognomonic of liver atrophy. In the uTiter’s experience 
this odor has been encountered in but five of a series of about 200 cases 
of jaundice; acute or suliaeute atrophy of the liver was present in each 
of the five. 

The depth of jaundice is by no means solely dependent upon the degree 
of biliary olistruetion or the disturbance in bilirubin excretory function 
of the liver. In the presence of complete biliary obstruction the depth 
of jaundice is directly proportional to the rate of wastage of hemoglobin.® 
As.sociated blood loss results in compensatory slowing of this rate with 
comsecpient reduction of jaundice, since the supply of bilirubin is 
diminished and there is constant loss in the urine. A marked decrease 
HI jaundice is often wrongly ascribed to a release of the complete biliary 
obstruction, wlien in reality it is due to decreased bilirubin formation 
os a seciuel to gastrointestinal bleeding. If the urobilinogen excretion 
m the feces is determined in such instances, it will be found not to have 
increased.'" 


When the rate of blond destruction is actually increased and at the 
same lime the bilirubin excretory function of the liver is seriously im- 
paired, the accumulation of bilirubin in the plasma will obviously pro- 
ceed more rapidly ami the depth of jaundice will be eorre.spondiimly 
'^reat. This is not infrmpiently the ca.se in severe parenchymal jaundi ^ 


ice. 
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sucli as acute or subacute atrophj^, tlie more severe and prolonged eases 
of acute catarrlial jaundice, and in some instances of eirrliosis. Wlien 
the depth of jaundice is marked because of an increased rate of blood 
destruction, the reticulocyte percentage will often be found elevated. 

The degree of biliary obstruction or of diminution of bile flow is a 
matter of distinct importance in the differential diagnosis of the three 
groups of jaundice mentioned above. Information on this point can be 
obtained best by determination of the amounts of urobilinogen exci'eted 
in the feces,°’ Because of the inconstancy of bowel movements and 
the varying dilution of the feces, it is necessaiy to determizie the per 
diem e.xcretiou for a given period of time. In the writer’s studies”’ 
comparisons were based on the average output over a four-day period. 
It was found that cancerous jaundice was characterized by complete 
biliary obstruction, not more than 5 mg. of urobilinogen per day appear- 
ing in the feces and not more than traces in the twenty-foiu’-hour urine. 
The tei’m "cancerous jaundice’’ did not include eases of primary or 
metastatic carcinoma of the liver, in wliich jaundice of appreciable 
degree but rarelj^ occurs. Up to the pi’csent time, 56 cases of cancerous 
jaundice have been investigated with respect to per diem urobilinogen 
excretion. In 53 of this group the per diem amount of urobilinogen 
was less than 5 mg., although in 1 of these eases the amount later in- 
creased to over 70 mg., an increase which was associated with local signs 
suggesting that an internal biliary fistula had become established. In 
3 cases the amount was more tliazi 5 mg. per day. One of these, with a 
carcinoma of the gall bladder involving the conunon duet, excreted 7.5 
mg. and 7.2 mg. daily during the two four-day periods of study. In the 
other 2 cases there were polypoid tumors in the common duct whicli 
Avere responsible for incomplete obstruction ; 1 of these followed over a 
considerable period of time, exliibited intermittent complete obstruc- 
tion, and at operation it was clear that the poljToid tumor just above 
the ampulla of Vater had acted as a ball valve. In contrast Avith the 
cancerous group are the results in 49 cases of calculous jaundice and 
62 eases of parenchymal jaundice, the latter series including acute 
catarrhal jaundice, acute atrophy, and cii’rhosis. On the total of 111 
eases of both groups, only 5 excreted less than 5 mg. of urobilinogen per 
day in the feces. In 3 of this number biliary obstruction AA’as due to a 
common duet stone, Avliile in 2 there Avas complete cessation of bile How 
associated Avith liA’er disease. One of the latter had neoarsphonamine 
jaundice; the other had acute yelloAV ati’ophj'' of undetermined etiologj. 

In this connection it may be noted that 5 cases of acute or subacute 
atrophy of the liver AA’ere included in the parenchymal group ; in 4 of 
these the per diem urobilinogen AA’as more than 5 mg. per day, iJi other 
AA’ords more than Avhat may he spoken of as the "cancerous’’ j'ange. 
ScA’eral cases of cii'rho.si.s avci’c encountered in which, despite an obvious 
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element of regurgitation jaundice, tlie amounts of urobilinogen in the 
feces were considerably greater than normal, a finding indicative of an 
increased rate of blood destruction. 

The charaeteristic complete obstruction in “cancerous” jaundice is 
without doubt related to the infiltrating and stenosing effect of the 
neoplasm. On the other hand, it is believed that complete obstruction 
in calculous jaundice is but rarely encountered because of the constant^ 
dilating effect of a common duct stone. Even when stones are unpacted 
in the ampulla, the egress of small amounts of bile is usually permitted, 
and over a four-day period this is reflected in an inerease of the per 
diem urobilinogen above the “cancerous” range. 

Hemolytic jaundice is readily distinguished from each of the three 
above groups, by virtue of indirect or delayed van den Bergh reaction, 
al)sence of bilirubin in the urine, increased excretion of urobilinogen 
ill the feces, and elevated reticulocyte count. 

It is believed that an increase of urobilinogen in the urine, over the 
normal limit of 3.4 mg. in twenty-four hours, is evidence at least 
of temporary liver dysfunction. The increase is most marked and 
constant in instances of parenchymal jaundice, particularly those in 
which there is an associated elevation of the rate of blood destruction, 
such as in the cases of hepatic cirrhosis, or prolonged and severe 
catarrhal jaundice exliibiting macrocytic hemolytic anemia. Consider- 
able increases are not uncommonly observed in familial hemolytic jaun- 
dice ; on the other hand, there is often no inerease whatever even though 
a severe hemolytic process is present. There is much reason to believe 
that the increases which are seen in hemolytic jaundice are due to actual 
liver dysfunction, not to simple overflow because of the excessive forma- 
tion of urobilinogen.” It should not be assumed that the urine 
urobilinogen is regularly increased in the parenchymal jaundice group, 
lu occasional cases the reduction in bile flow may be so marked that the 
amount of urobilinogen returning to the liver becomes relatively in- 
significant. In these cases even ordinarily normal amounts must be 
evaluated; for instance, if the per diem output in the feces is but 10 
■I'g., that in the urine 2 mg., the latter value would strongly suggest 
liver damage when the stool-urine ratio is taken into account. In some 
cases of parenchymal jaundice, particularly cirrhosis, the increase of 
urobilinogen in the urine is intermittent and may not be observed unle.ss 
several twenty-four-hour determinations are made. 

Pr ognosis and management of the jaundiced patient depends upon 
distinction of calculous, cancerous, parenchymal, and hemolytic forms. 
In calculous jaundice, oi)eration .should be deferred in the hope that the 
jaundice will receile, as it most often does. Operation can be carried 
out with considerably less risk after the jaundice has disappeared or 
greatly dimini.shed. If the jaundice docs not recede within two weeks 
(uo incrca.se in the feces uroI)ilinogen and no decline of serum bilirubin). 
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then the common duct should be explored. Operation, if advisable at all, 
should be carried out earlier in cancerous jaundice since here the chances 
of release arc almost nil. In parenchymal jaundice medical manage- 
ment alone is to be considered, with the exceirtion of certain cases of 
hepatic cirrhosis associated with splenomegaly and macroej^tic liemolytic 
anemia, in winch splenectomy may be of value.' Splenectomy is usually 
desirable in cases of familial hemolytic jaiurdiee. 

— Cecil James Watson, U.D. 

JliiineapoHs, Jlinii. 
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Regurding' Practices Frequently Used for Prevention and Treatment 
of Postoperative Distention 

C OMMENT was made in a recent editorial upon the extent to wliieli 
the profession retains empirical practices, frequently carrying use- 
less or harmful therapeutic customs fx'oni decade to decade without 
proper seientifie warrant. Particular reference was made to the im- 
physiologie practice of promiscuously giving postoperative enemas: 
“A patient who has abdominal distention and complains of gas pains is 
frequently treated by the administration of enemas and flushes. It is 
irrational to assume that the gasti'o-iiitestinal tract which is functionally 
inactive and already' unable to empty itself of its contained fluid and 
gas will function normally after further overloading it by the adminis- 
tration of additional fluid in the form of an enema. Everything el.se 
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being equal, the degree, the extent, and the duration of post-operative 
distention and gas pains are directly proportionate to the number and 
the size of the enemas and the flushes administered, and yet how many 
physicians will allow a patient to go 1, 2, or even 4 days mthout having 
a bowel evacuation because the necessity of daily evacuation has been 
empirically used.”® 

It is my belief tliat not only is the enema frequently used to the dis- 
advantage of the patient postoperative^ but that the foUow'ing com- 
monly practiced procedures also frequently predispose to postoperative 
distention and discomfort; and that these measures should not be used 
promiscuously and without indications of more clear-cut character than 
those commonly accepted: (1) the preoperative enema; (2) preopera- 
tive catharsis (in general abandoned at present but still practiced to 
some degi-ee and extent); (3) preoperative and promiscuous postopera- 
tive administration of so-called specific “gut toning” drugs; (4) in- 
•sertion of rectal tubes of undue dimension for relief of ‘‘gas pams”; 
(5) unindieated bladder catheterization; and (6) routine proctoclysis. 

The mechanisms which control gut tone, the exact distribution of 
■sympathetic and parasympathetic endings in parts of the gut wadi, the 
methods of reactions of the nerve endings and the musculature itself to 
different stimuli are in some respects controversial points wdth physi- 
ologists and neurologists. No definite evidence can be offered at present 
that predisposition to distention may not occur from improper use of the 
measures just cited; whereas, some logical e.xperimental and clinical 
c-Kperiences indicate that these measures may predispose to distention. 

What sound physiological evidence has ever been produced to show' 
that harm will arise from a normal amount of fecal matter lying in its 
normal habitat during and for a shoi-t time after a routine operation ? 
Is it not more physiologic to leave it so since it is normally present, since 
perhaps it might in itself by mechanical or chemical means assist in 
maintaining the normal gut tone ? Hewlett, in speaking of lack of nor- 
mal stimuli to the gut, says: “The transportation of material through 
the intestinal canal is governed chiefly by the action of the intestinal 
contents upon the local nervous mechanism and muscle fibers of the 
•surrounding intestinal wall. The stimuli which exert this action may 
be of a chemical or mechanical nature. Among the chemical substances 
that normally influence the movements are certain products such as 
carbon dioxide, marsh gas, .skatol, etc.’’- Attempts to remove fecal 
matter in the colon preoperatively may result not only in a mildly ir- 
ritating solution but also in variable amounts of air being frequently in- 
troduced as well. And undoubtedly both parts of the enema solution 
iuul introduced air are freciuently retained to be absorbed or possibly 
to produce reflex disturbances in the entire intestinal tract. 

Alvarez slioweil that i>ieees of mu.sclo exci.sed from the gut wall of a 
purged rabbit were more irritable than normal in some instances and 
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that in others tlie segments would Jiardly respond to stimulation at 
all.^ Though expulsion of the enema, we assume, is prompted chiefly 
by stretching- the smooth muscle, it would seem that a soapsuds enema 
may be as irritating at times to the mucosa of the colon as a cathartic, 
theieby possibly setting up mucosal reflexes which, allied with muscle 
sti etching, might create, after the enema, more initial spasticity followed 
b}'- inactivity and diminished tone than is normallj'- present. 

For the past six years, wc have avoided the promiscuous use of both 
the preoperative and postoperative enema, ordering it only in special 
instances where, for example, surgeiy upon the colon was anticipated 
or when especially indicated postoperatively. Since adopting this rou- 
tine, it definitely seems that postoperative distention in our patients 
has been less frequent and severe. 

Surely a consideration of the fundamental laws of intestinal physi- 
ology, some of which have been discussed above, together with an appre- 
ciation of the transient action of at least some stimulants commonly 
x'ecommended for prophylaxis against postoperative distention, would 
indicate that the routine proph 3 dactic administration of such drugs is 
fallacious therapJ^ It seems logical to assume that preoperative stimu- 
lation of a normally functioning gut in an attempt to increase its tone 
postoperatively is not only to stimulate needlessly the mechanisms con- 
cerned in maintaining tlie tone but thereby possibly to predispose to 
greater relaxation and later distention through this needless stimula- 
tion. Morphine as xisuallj’- administered procures, if the work of Oehsner 
and the observations of certain phj’-siologists are to be accepted, a mild 
and more desirable prophylactie segmental stimulation of the gut than 
is to be obtained with extracts of the pituitary gland. 

Colon or rectal tubes of large size should not be inserted in the rectum 
to allow passage of gas through unduly spastic sphincters. An ordinary 
urinary catheter sufficiently new that the walls Avill not be collapsed 
by the sphincters certainly has a lumen amply large for passage of 
gas. Only those who have had large rectal tubes inserted and compared 
with ordinary No. 16 P catheters can appreciate the contrast in com- 
fort between the two tubes. It often is not sufficiently appreciated 
how much tiresome discomfort a sensitive patient may obtain from the 
sphincters being dilated by a large colon or rectal tube winch is allowed 
to remain within the rectum over vaiying periods of time. Unnecessary 
stretching of the sphincters through afferent impulses causes reflex 
stimulation of sympatheties, thereby possibl.v predisposing to inactivitj 
and distention of the bowel. 

Laws regarding the sensitivity of reflex action may be applied to un- 
necessary catheterization. Hewlett says, in speaking of intestinal tone: 
“Nervous reflexe.s may diminish the intestinal movements as has been 
shown by experiments on animals f compression of the testicles). . ■ 
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Urinary catheterization is a painful procedure to some people. It is 
not proper here to enter in a discussion regarding when catheterization 
should and should not be done. An unduly distended bladder in post- 
operative patients is undesirable, but we do believe that catheterization 
is ordered routinely more frequently than it should be. 

Regarding routine proctoclysis only a few words will be said. A 
proctoclysis is, in a sense, a retained enema. Through mechanisms dis- 
cussed above, may it not frequently be a source of postoperative discom- 
fort not only directly but secondarily bj’^ reflex disturbance of the in- 
testinal tract, predisposing to stimulation of sympatheties and disten- 
tion? It should not be used routinely; only on special indication. 

All in all it would surely seem, on consideration of sound physiologic 
principles, that it is a common tendency to tamper entirely too much 
witli the intestinal tract pre- and postop eratively; and our clinical 
experience would indicate that the incidence of postoperative distention 
may be decreased bj' a more general consideration of relevant physio- 
logic laws. 

— J. K. Donaldson, M.D. 

Little Rock, Ark. 
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A. LTHOUGH jaundice is merely the clinical evidence of an undevlying 
pathologic process and is not a pathologic entity in itself, its ap- 
pearance is so significant and may be so serious that it has come to 
be regarded and discussed almost as if it were a disease. In spite of the 
very valuable contributions to the subject which each year brings forth, 
jaundice still presents many serious and unsolved problems. Within 
the last few years a few abuost revolutionary facts have been revealed 
concerning so-called obstructive jaundice, the type witli which this 
review is concerned, and there is a continued emphasis upon other and 
older facts and theories. 


CLASSIFICATION 

It is now generally accepted that jaundice will occur whenever there 
is a disturbance of balance between the amount of bilirubin delivered to 
the liver for excretion and the capacity of the liver to excrete the pig- 
ment delivered to it. At that point, however, agreement ends, and tim 
is particularly true of the classification of jaundice, a consideration 
wliieh is of basic importance in any discussion of the condition. 

The classification proposed by McNee* in 1923 was a distinct advance 
over anything which had preceded it, and it is still in very general use 
because it is simple and convenient. It includes obstructive hepatic 
jaundice, which implies mechanical interference with the flow of bile 
through the extrahepatic channels; toxic or infectious jaundice, wJiicJi 
implies a block in the hepatic filter, the result of toxic or infeetioits in- 
jury of the Hepatic cells, and hemolytic jaundice, whicii implies an in- 
creased rate of destruction of the red blood cells and a resulting produc- 
tion of bilirubin beyond the excretory capacity of the liver to care for. 

In 1933 McNee,- defending this classification before the Royal Soc^e^.^■ 
of Medicine, pointed out that it was almost universally misquoted he- 
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cause the word hepatic was almost universally dropped from the first two 
groupings, an omission, he went on to say, which carried with it a com- 
plete loss of emphasis upon the role of the liver in the production of 
jaundice. He declared further that his classification had helped to 
change llinkowski and Naunyn ’s original statement, ‘ ‘ Ohne Leber, kein 
Ikterus” (ivithout the liver, no jaundice), into Aschoff’s later state- 
ment, “Ohne mangeUiafte Ausseheidung des Gallenfarsstoffs durch die 
Leber, kein Ikterus” (without defective excretion of biliary pigment 
via the liver, no jaundice) . 

HcNee’s apologia is true as far as it goes, but it does not go far 
enough. It does not overcome the fundamental misconception of the 
classification, natural enough when it w'as advanced, which is the pos- 
tulate that the bilirubin in the blood differs in different varieties of 
jaundice. That idea was completely overthro'wn a few years later by 
the work of Harrop and Barron,^ which is excellently summarized by 
Hich,'* about as follows : 

Pure bilirubin at the pH of the blood gives the direct or immediate 
van den Bergh reaction, but in nomial plasma it gives the indirect re- 
action, because of the absorption of the bilirubin by the plasma proteins ; 
as a result, the pigment is prevented from reacting promptly with the 
I'cagent. When, however, substances such as bile salts and cholesterin. 
which are present in small quantities in whole bile and in increased 
quantities in the plasma in the various forms of jaundice, are added to 
file plasma before bilirubin is introduced, or are added at the same time 
as the bilirubin, the van den Bergh reaction remains direct, apparontlj' 
heeause substances which lower surface tension seem to be adsorbed by 
file proteins more readily than bilirubin is adsorbed. When the protein 
molecules are covered with such substances, the pigment remains free. 

In short, experimental and clinical studies have made it clear that, 
when the plasma bilirubin of a jaundiced subject is tested by the van den 
Pergh method, the direct reaction may be taken to indicate that whole 
'•ilo, which contains bile acids and cholesterin as well as bilirubin, has 
heeu regurgitated into the blood stream. It may further be assumed that 
file underlying pathologic process is either an obstruction of the bile 
•hicts or necrosis of the liver cells, for lhe.se are the two conditions which 
permit bile to escape from the canaliculi into the blood stream. On the 
ether hand, the indirect van den Bergh reaction may be taken to indicate 
that the bilirubin in the plasma has not been regurgitated into the blood 
irom the canaliculi but rcprc.sents pigment which the liver has not been 
able to remove from the blood .stream. Obviou.sly, then, the underlying 
pathologic proce.ss is an overproduction of bilirubin or a deprc.ssed 
excretory function of the liver, or a combination of these two states. 
'Ihc biphasic van den Bergh reaction can occur as flie result of a hi'di 
fiegree of pigment retention, without regurgitation, or under certain 
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Circumstances of biliary regurgitation caused by obstruction or by 
necrosis of the liver cells. ■ 

On the basis of this work, Rich proposed a new classification of 
jaundice into tlie retention and the regurgitant varieties. In the re- 
tention type the bilirubin circulating in the blood stream is only partially 
excreted by the liver. The remainder accumulates in the blood, where 
it is bound, probably to the plasma -proteins, and therefore does not 
pass through the kidneys into the urine. This type of jaundice is as- 
sociated with mild forms of liver injury, chiefly cloudy swelling and 
cell atiophj’, and is a secondaiy complication of such diseases as 
hemolytic anemia, congestive heart failure, pneumonia, and other dis- 
eases which are characterized by anoxemia and fever. In such diseases 
the jaundice is due partly to an increased formation of bilirubin and 
partly to a depressed excretory function of the liver. The van den 
Bei'gh reaction is indirect. 

In the regurgitant type of jaundice the bilirubin circulating in the 
blood stream is excreted by the liver cells and escapes into the tissue 
spaces and blood sinusoids of the liver because of the rupture of the bile 
canaliculi. The larger bile ducts are obstructed, or the liver cells are 
necrotic, or both conditions occur in combination, and, as a result, both 
bilirubin and whole bile escape into the blood stream. The bile pigment 
is not bound and therefore can be excreted by the kidneys into the urine. 
This type of jaundice is associated with the major hepatic disorders 
and with mechanical obstruction of the extraliepatic bile ducts. The 
van den Bergli reaction is direct. 

Although the classification advanced by Rich undoubtedly rests upon 
a sounder basis than the earlier classification of McNee, it is rather 
genei'ally ignored. Because it requires for its comprehension and om- 
plojTuent a more exact knowledge of the fundamental pathologj’' of 
jaundice, many umiters state frankly tliat the average practitioner is 
better equipped to use the classification of McNee. Convenience and 
simplicity, however, do not compensate for imsound premises. Rich’s 
classification has no tlierapentie intent and should not be condemned 
on that basis, as it very often is. Furthermore, although obstructive 
jaundice, strictly speaking, includes both the intrahepatie and the extia- 
hepatic varieties of obstruction, common usage has so long attached to 
the term the limited implication of mechanical extrahepatio occlusion 
that it will probably continue to be used in that sense without serious 
confusion. It is so used throughout this paper. 

Elton® advances a “working hypothesis” for the mechanism of 
jaundice, based on the premise that the forms of bilirubin diffei 
qualitatively. By bis theory, hiliruhin, as it passes through the liver, 
is changed to a wafer-.so]nble, crystalloid bilirubinate, which gives a 
direct van den Bergh reaction. wJu’le the unaltered form gives an in- 
direct reaction. It seems far more reasonable to accept the work of 



RECENT ADVANCES IN SURGERY 


283 


IlaiTop and Barron and to explain the direct and indirect van den Bergh 
reaction by the presence or absence of bile salts in the blood. Elton’s 
division of the liver into major functional zones, the acceptance zone 
and the excretion zone, and an intermediate conversion zone, seems un- 
supported by the evidence now available. 

ENPERI.MENTAL AND GENERAL 

The comprehensive review of the experimental aspects of jaundice 
which was published bj' Jlann and Bollman® in 1935 still remains the 
most valuable single contribution to this phase of the subject. Regard- 
less of how obstructive jaundice is produced, they point out, its results 
are due to three factors; namely, the effect on the body cells of the re- 
tention of bile in the blood and in the tissue fluids, the effect of the 
absence of bile or the alteration of bile in the gastrointestinal tract, and 
the effect of the hepatic injury which accompanies jaundice. Complete 
loss of bile is compatible with life for an indefinite period of time if 
adeiiuate care and a suitable diet are maintained. Nutritional disturb- 
ances are due to loss of normal bile from the ga.strointestinal tract, plus 
the effect of retention of bile. The anemia and the diminution of 
plasma proteins are due partly to dietary and absorjitive factors and 
partly to associated hepatic injury. An important clinical considera- 
tion is pointed out in this connection: These findings suggest the addi- 
tion of large amounts of meat to the diet, but aetually the jaundiced 
animal does not tolerate such a regimen over any period of time. Life 
can he prolonged indefinitely, however, on a diet which includes milk 
and .syrup. Ascites may occur under conditions in which it docs not 
u.sually occur in the nonjaundiced animal. Finally, bile .salts continue 
to be formed, though in somewhat reduced amounts, until increasing 
hepatic damage entirely prevents their formation. 

Walters and his a.s.sociates*' * iiavc contributed valuaiile di.seu.ssions 
on the pathologic physiology of stone in the common duct, and SnclF 
lias studied the .same condition in relation to the structure and func- 
tions of the liver. After chussifying into four groups the sixty-tiiree 
eases wliich form the basis of his study, he concludes that in two-thirds 
of .such patients the hejiatic lesions are transient and relatively minor, 
and offer no great obstacle to recovery. Tlie remaining third includes 
the ca.ses which are more .serious and which exhibit various degrees of 
degenerative or destructive lesions of the jiarenchyma. proliferation of 
connective tissue and eirrlio.si.s. and cholangieetasis and cholangeiti.s, all 
;Ls.sociatcd with disturbances of hepatic function. 

Rozendaal, Comfort, and .Snell.''’ in a study of 138 individuals with- 
out hemolytic disea.se. found increa.sed concentrations of bilirubin which 
the\ took to indicate hepatic dysfunction, either constitutional or 
secondary to heitatie injury. Such patients are prone to “Iiilious at- 
tacks" and exhibit intermittently or eveti constantly a mild degi'ce'of 
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definite cJioiecystic disease, as 
appened m 29 per cent of the cases in tin's series. The authors note 
pessimistically that many of the other patients in the group are youn"- 
and may later fall victims to siieh disease. They recommend a wider 
iBe of the bilirubin test both to demonstrate individuals likely to develop 
cliolecystic disease and to reveal unsuspected cases of mild functional 
and organic disturbances of the liver. 


This conception is of special interest to those who believe, as we 
do,^^' in Henschen's»> « theory of "liver weaklings.” Onr own con- 
ception of the so-called liver death is that certain individuals whose 
hepatic function is adequate for the stress and strain of ordinaiy life 
cannot withstand the added strain of surgeiy and all that it implies, 
and lose their lives because no provision is made for their "weak spot.” 
■\Ygio, w jjjjyg using the Quick'"-'* hippuric acid liver function test 
in the preoperative studj^ of many t.vpes of surgical subjects, and have 
found a rather surprising number of individuals who reveal an entirely 
unsuspected hepatic dysfunction but who have responded well to pre- 
operative preparation. Such preparation is omitted in the usual case 
because the necessity for it is not evident, and that omission, we believe, 
is responsible for the occasional tragedy that follows simple elective 
surgery in presumably safe surgical rislcs. This conception is in line 
with Graham ’s'® repeated warning that individuals with damaged livers 
are questionable subjects for any sort of surgery. 

It should also be remembered that, as Rozendaal’s study shows, the 
existence of jaundice is apparently not incompatible with reasonably 
good health or even with perfect health. 


ETIOLOGIC FACTORS 

There is little new in the literature dealing with the etiologic factors 
of jaundice, although many reports testify to the unwisdom of fixed 
theories concerning their frequency. Thus, Heyd-° lists in the order of 
frequency gallstones and infection of the extrahepatie bile ducts, 
catarrhal jaundice, hepatic degeneration, cancer of the iiver, cirrhosis ol 
the liver, cancer of the bile ducts or gall bladder, cancer of the pancreas, 
and metastatic carcinoma. Eiistennan,®' on the other hand, lists gall- 
- stones, cancer of the pancreas, stricture of the extrahepatie bile duets, 
congenital and acquired heinolytie jaundice, intrahepatie jaunclieo, 
primary neoplasms of the e.xtraliepatie bile duets, cancer of tlic gal 
bladder, acute and chronic pancreatitis, noncalculons cholecystitis, and 
a miscellaneous group, including general carcinomatosis, inefa.statn 
carcinoma, cholangeitis, and priniaz'y carcinoma of the liver and dno- 
demun. The general experience is that gallstones are tlie most frequent 
cause of ohstrnctive jaundice, as in both these studies, but that car- 
cinoma of the pancreas is a far more fvcqtient cause tlian carcinoma ol 
the liver, the bile duets, or the gall bladder. Walton-- notes that his 
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personal incidence of eareinoma of the gall bladder (31 cases), as op- 
posed to his personal incidence of carcinoma of the bile ducts (33 eases), 
is contrary to the usual figures, which show the latter condition to be 
twice as infrequent as the former. 

Eltoa“^ studied the frequenc}’^ of jaundice in a representative hos- 
pital population by means of a two-month survey of all the patients ad- 
mitted to St. Clary’s Hospital in Detroit. The incidence was 1 in every 
S patients, but in one-third of the cases the icterus was simply asso- 
ciated with interstitial blood extravasations folloudng accidental or 
surgical trauma. A rather surprising range of conditions was revealed 
in the remainder of the cases. The study involved the use in all cases 
of the icteric index, the van den Bergh reaction, and the quantitative 
serum bilirubin test, and the author points out that failure to use the 
three tests in combination often will give I’ise to confusing and mislead- 
ing eonclusion.s, as will failure to use the proper standai'd (0.25 mg. per 
100 c.c. of blood) for the serum bilirubin test. 

There is an increasing emphasis upon noncalculous lesions of the ducts 
as a cause of obstructive jaundice. Ellswortli Eliot’s-^ study of benign 
cicatricial strictures is perhaps the most complete available, but excellent 
reviews have also been contributed by Walters-^ and by Lahcy.-® Ladd“^ 
collected, from the records of the Boston Children’s Hospital, 15 cases 
of congenital obstruction of the bile ducts, which he classified into seven 
distinct groups, and Donovan-® collected 18 eases from the Babies’ 
Hospital and St. Luhe’s Hospital in Now York. Ladd considers that 
37 per cent of his cases presented a po.ssibility of cure, and his ultimate 
ro.sults suggest that eholedochoduodenostomy is preferable to chole- 
cystduodenostomy. Donovan's outlook is more pessimistic, though, like 
Ladd, he emphasizc.s tiie importance of exploration in even the most hope- 
le.s.s-seeming cases. lie points out also that the findings at operation 
may be incorrect, for two of his patient.s, in whom obliteration of the 
tlucts was thought to be complete, were alive and well two and one-lialf 
and three years ro.speetively after operation. 

Diftu.se eontraeture of the extrahepalic ducts, according to Hansom 
and Jlaleolm,^® is hopeless if all the ducts are involved, tliougli hepatico- 
duodenostomy may be useful if the hepatic duet is not occluded, and 
elvolccystenterostomy is ju.stitied if the gall bladder contaims bile. Pat- 
ter.son"*'’ describes a case of jaundice due to obstruction of the common 
<luct by an aberrant ve.s.sel, and another case, which Graham^’ is not in- 


clined to acceiit, due to adhesions. XichoLson-- reports a case of jaundice 
a.ssoeiated wit ii divert iciilum of llic duodomim and analyzes tlie 14 ca.ses 
reported in the literature, r.v.stie dilatation of the common duct as a 


po.ssihIc cause of jaundice is mentioned )>y Walton, who has personaily 
scen 2 ca.scs. ami h.v 'raylorA* wlm eollected 4 e.-rses, 2 of rvhieh were 
observed personally, over a ten-year period at llio Univez'sity Hospital 
in Loiukm. I’.avei’* d.eserihe.s functional ohsfrnetive jaundice due to 
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icflex spasm at the common duct spliincter. Medical treatment by the 
inborn tube is sometimes successful, but more often surgery must bo 
resorted to, mid the deviation of the bile- must be carried out over a 
long pemod of time. His statement that surgery is witliout danger (from 
hepatitis) in long-standing jaundice indicates a casual point of view 
not likelj’' to find general acceptance. 


Potter"= collected from the literature and from his personal records 
432 cases of biliary tract disease in young subjects (under 15 years of 
age) , in 209 of which jaundice was also present. Since youth is generally 
regarded as a point against the diagnosis of obstructive jaundice, these 
figures should bo borne in mind. Penberthy and BensoiP'* have called 
attention to the same possibilit}^ 


DIAGNOSIS 

Eusterniau’s study of 533 eases of jaundice verified by operation or 
autojisy remains the best single study of the diagnostic errors which 
are possible in this condition. There will be general agreement with 
Ottenberg and Colp’s^^ eoiiehision, based on a careful analysis of 84 
cases, that no single sign, sjmiptom, or test can be relied upon for 
diagnosis, just as. all e.xperience bears out Lord Moynihan’s statement, 
now many years old, that no man living is infallible in the diagnosis 
of obstructive jaundice. 

Eusterman lists as possible sources of error : the absence of any trust- 
worthy specific test to differentiate the varieties of jaundice, especially 
when obstructive jaundice is painless or incomplete; the simultaneous 
occurrence of several lesions in the biliary tract of the same subject ; the 
e.xistence of pathologic conditions with Avhich it is unusual to associate 
jaundice ; and the existence of conditions difficult to recognize clinically 
which may pi'oduee mechanical jaundice. Ottenberg and Colp list as 
points of diagnostic value : pain, chills, a history of previous similar at- 
tacks, a history of the ingestion of toxic substances, the presence of a 
palpable spleen or of local rigidity, the occurrence of fever at the onset, 
and a group of laboratory tests upon which we shall comment later. 

Ottenberg and Colp also warn against reliance on tJic presence or 
absence of pain to differentiate obstructive from nonobstruetive jaundice, 
or to differentiate benign from malignant conditions. Rives, Romano, 
and Sandifer^s make the same point in their analysis of 96 ca.ses of car- 
cinoma of the pancreas, in 48 of which pain was associated with the 
jaundice. Rhodes and 6reenblatt“ have called attention to this source 
of error in theii’ stud.v of 24 cases of carcinoma of tlie gallbladder, and 
■ive have noted it in our o^vn stud.v^® of 25 eases of the same condition 
and in another study" of 26 cases of carcinoma of the liver, in a .small 
gi'oup of which pain and jaundice were as.sociatcd. It niii.st not be for- 
gotten, too, as many writers point out, that gallstones may be present 
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along mth a malignant process and may confuse the picture by the 
intei’jection of a type of colicky pain not supposedly associated with 
malignancy. 

LABORATORY STUDIES 


Martin’s^* point is well taken that the biochemical study of jaimdice 
has become almost too unwieldy to be useful and that abstinence from 
unnecessary tests is a desideratiun in patients who are frequently so ill 
that they greatly appreciate being left undisturbed. One cannot, how- 
ever, practice that precept too litei’ally, for laboratory studies, and 
especially serial laboratorj’ studies, often furnish information which is 
essential and whieh cannot be dispensed with. 

Laboratory tests in jaundice fall into two groups, those whieh are em- 
ployed to demonstrate the jaundice or to differentiate the varieties, and 
tliose rvhieh are designed to stud}' the associated liver damage. In the 
former group the vmlue of the icteric index, the serum bilirubin test, 
and the van den Bergh test is so generally accepted that no comment 
upon them is necessarj'. Certain of the newer and less generally em- 
ployed tests should be mentioned briefly. 

Opinion differs as to the value of the galactose tolerance test. Snell 
and Magath,-*^ in an excellent review of such tests, state that it furnishes 
helpful but not altogether reliable information as to the possible hepatog- 
enous or obstructive character of the jaundice, and OttenbergV* 
opinion is much the same. White^^ considers that a positive tost (show- 
ing 6 to 7 gm.) is practically conclusive evidence of liver degeneration, 
which is not, however, excluded by a negative result. Schift’ and 
Senior'*' believe it to be very valuable in differeiitial diagnosis. In a 
study of 100 cases of jaundice they found tlie test negative in all 20 
cases of obstructive jaundice, but positive in 49 of 50 eases of catarrhal 
jaundice and in 14 of 15 cases of toxic hepatitis. 

Ottenherg advocates tlie serial use of the test for cholesterol and 
cholo.sterol esters. Tlie work of Epstein and Orcenspan*' has .shown 
that in biliary obstruction there is a.ssociated with the inerca.se in the 
total blood chole.sterol a parallel though somewhat le.ss marked increase 
in the percentage of cholesterol ester.s. Ottenherg, who advocates the 
serial vise of the te.st. points out that the tendency in all forms of iiepatie 
degeneration is for the proportion of esters to fall, .sometimes to within 


the lowe.st range at wliieli accurate determination is po.ssihle by pre.senf 
methods; wherea.s. in ohstructive jaundice the fall does not occur until 
the terminal stages, when extensive hepatic degeneration has occurred. 
In the early stages of olistruction an inerca.se in the values is not un- 
likely. 

The reliability r)f the .serum idiosphate te.st semns debatable. Canfarow 
and Nelson'’ found siieli .a whle overlapping of values in a study of 31 
patients with oh,-,truetive jatmdiee and 22 patients with nonobsfnictive 
jaiimhee tlmt liiey consider the test worllile.ss for differential diagnosis. 
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In the same issue of the same joiu-nal Flood, Gutman, and Gutman" 
report that the test is useful in ruling out obstructive jaundice, an 
opinion whicli is shared by Rothman and liis associates.^" 

Ottenbei'g advocates tlie use of the Lichtman"’ test for tyrosine in the 
urine. Tyrosinase is a vegetable enzyme, derived most conveniently 
fiom potatoes, and capable of specifically oxidizing tyrosine to produce 
a dark brown pigment, melanin, which lends itself readily to colorimetric 
estimation. A positive test is of diagnostic value ; a negative test means 
little. Small amounts of tjTOsine in the urine of jaundiced patients 
suggest subacute degenei’ation of the liver, or malignancy, while large 
amounts point to acute liver autolysis. Mild degrees of tju’osinuria may 
occur in catarrhal jaundice. The value of the test from the standpoint 
of differential diagnosis is not yet established. 

Jacobi"- has suggested that the glucose tolerance test be used to 
differentiate obstruetive from nonobstructive jaundice and benign from 
malignant disease. In the obstructive variety of jaundice, he points out, 
the curve is still elevated at the end of a two-hour period ; whereas, in the 
nonobstructive variety it falls promptly after the initial rise. When the 
test is repeated after the patient has been treated for two or three weeks 
with liver extract, a high carbohydrate diet, and large quantities of 
glucose, the curve is still elevated in malignant disease, but in benign 
states it assumes the character of the nouobstruetive curve and falls 
sharply. The test is not yet in general use. 

Foote and Carr"^ advocate the differential diagnosis of jaundice by 
fractional cholecystography. The dye is given intravenous^^ in divided 
doses, in combination with glucose, and radiography is repeated at 
intervals. Their latest report"" covers 5 experimental and 15 clinical 
cases. By this method they believe they can say with assurance that, 
when the normal gall-bladder shadow is present at twenty hours but 
absent at forty-eight hours, intrahepatie disease is the cause of the 
jaundice j when the gall bladder or common duct is visualized at twenty 
hours and has not emptied at forty-eight hours, there is obstruction at 
or near the ampulla of Vater. They are unwilling to speak positively 
of the cases which show no shadow at twenty or forty-eight hours. 
Hunt, discussing the report, made the point that the method seems more 
exact in the experimental animal than as a clinical test, and questioned 
the wisdom of determining a therapeutic course on such tenuous evi- 
dence. It should be noted also that many experienced surgeons believe 
that the intravenous use of a dye, even when bolstered with gIuco.se, is 
an unwise procedure in jaundice, 

Sjostrom"" has devised a test for the citric acid content of the blood 
serum, which, as Graham comments, eliminates the difficulty just men- 
tioned. It is based on the premise that the liver cells contain an 
enzjone especially directed toward the citric acid mefaholisni, v'hieh 
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is damaged in hepatitis and also, though to a less marked degree, in 
jaundice due to stasis. In a series of 162 eases of diseases of the liver 
and bile duets thex’e was a prompt increase in the citric acid content 
of the blood serum in hepatitis, catarrhal jaundice, and cirrhosis, al- 
though the values remained normal until late in the disease in chole- 
cystitis, cholelithiasis, and common duet obstruction. High values in 
these latter conditions indicated severe liver damage and presaged a 
high mortality. Graham’s opinion is that the test seems of value in the 
differential diagnosis of jaundice and is worthy of an extended trial. 

Von Purjesz^' has described a simple method of demonstrating 
bilirubin in the urine, based on the oxidation of bilirubin to biliverdin 
by the use of sulfosalieylic acid and hydrogen peroxide. If bilirubin 
is present, a green coloration appears within fifteen minutes, ranging 
from olive green for small amounts to grass green for large amounts. 
The author claims that the test is both sensitive and reliable, and its 
simplicity should commend it to practitioners who lack elaborate labora- 
tory facilities. 

klalamud’^® studied the elimination of water in jaundiced patients 
by Volhard’s test for induced diuresis. "Wlien normal patients are given 
a fixed amount of tepid, slightly sweetened, lemon-flavored tea, the urine 
voided in four hours is equal to or slightly in excess of the quantity of 
fluid ingested. In 18 of 20 jaundiced patients whose renal function was 
normal by standard tests, the quantity of urine voided over the four-hour 
period was markedly or slightly less than the fluid ingested, the degree 
of retardation depending upon the intensity of the jaundice. Other 
than demonstrating the effect of jaundice on the renal function, the test 
.seems to have no clinical or prognostic value. 

Bvodribb and CuUinanfi'-* have devised a histamine test to demonstrate 
latent jaundice which cannot be demonstrated by the usual clinical 
or laboratory methods. When a minute (luantity of histamine is injected 
inlraderinally, a deeply yellow wheal is raised if jaundice is present. 
Doubtful tests are regarded as negative. The histamine test was posi- 
tive in 44 of 48 cases of obstructive and hepatogenous jaundice and nega- 
tive in 22 normal controls; but, in spite of its apparent consistency, 
its limitations arc obvious. The authors attribute the phenomenon 
to an abnormal permeability of the capillaries for bile pigment which is 
produced by the hi.stamine and which allows the pigment to escape and 
concentrate in the wheal. 


Mora and .lirkV*’ u.sed the Aldrich iutracutaiicoii.s .salt .solution test in 
patients with obstructive jaundice and noted a marked diminution in the 
normal ahsoriition time, with a prompt return to normal in 14 of 15 rasas 
as tlic jauiulii'c drri ra.sed. 'I'he explanation of the test is not clear 


5Ve>=’ Imve p,'rs,mally used llie Quick'- liippurie acid test of liver 
function in a large number of jaundiced patient.s, and have found that it 
confirms the general idea tlrat liver damage may or mav not be ms.so 
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mated with the obstructive variety. It is interesting and very significant 
0 trace tlie improvement in li%-er function after proper preparation for 
operatmn, as well as to note the fall in function after anesthesia and 
operation and the improvement as convalescence proceeds. Quick con- 
siders the test lielpful in differentiating between obstructive jaundice, 
in which the values are likely to be normal or high, and catarrhal 
jaundice, in which they are likely to be markedly reduced. We should 
be unwilling to determine either diagnosis or therapy on this basis 
because of the man}’’ other factors which may confuse the values. Snell 
and Plunkett" share our views on this point, as well as our favorable 
opinion of the value of this test. They found a general agreement be- 
tween the Quick test and the more exjiensive and elaborate serum 
bilii ubiii test. Ivolilstacdt and I!elnier*'~ consider the extraction 
method described by Quick more accurate than the precipitation method 
in jaundiced patients, but ive have found the simpler precipitation 
method entirelj’^ satisfactory. 

DeCourej’’,®^’ who studied the blood iodine in various tyiies of biliary 
tract disease, found in 5 eases of common duet stone an increase from 
a normal of 3 to 6 pg to an average of 2,090 /ig. Experimental studies 
substantiated his clinical findings. He considers operation reasonably 
safe when the blood iodiiie has fallen to 100 /xg or less, and points out 
that this test is superior to the dye test of liver function because it 
does not require the introduction into the blood stream of a potentially 
harmful agent. 

THE HEMORRHAGIC DIATHESIS 

Walters e.xperience is the experience of many surgeons, that 50 per 
cent of all deaths following surgery on jaundiced patients are due to 
hemorrhage. For some reason this is not the experience in the Cliarity 
Hospital of Louisiana at New Orleans. In a study of 100 deaths fol- 
lowing biliary tract surgery we*® personally found among 35 jaundiced 
patients only 4 deaths which could possibly be attributed to hemoiihage, 
and Eives, Eomano, and Sandifer found only 4 such deaths in 72 cases 
of jaundice due to carcinoma of the pancreas. It is a cm ions and in- 
explicable coincidence that in two series of cases involving jaundice of 
totally different origins there should prevail a situation which is entirely 
contrary to general experience. 

The defective clot theory to e.xplain the hemorrhagic diathesis in 
jaundice is discussed b 3 ’' Ivy and his associates,®' b.v Carr and hoote, 
and by ourselves.®® There no longer seems an^' doubt that the clotting 
meehanism in certain jaundiced patients differs from the normal mecha- 
nism, as can easily be demonstrated by simple observation. As we have 
pointed out, in patients with a hemorrhagic tendency the clot is large; 
and bulkj'; it does not retract noi-nially; it wets a large surface area of 
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filter paper when it is transferred to it; and it promptly falls to pieces 
when it is handled. The clot in a normal patient, or in a jaundiced 
patient without a bleeding tendency, is smaller, firmer, and definitel.v 
retractile, and it shows no tendency toward disintegi'ation when it is 
handled. Observation of the clot is therefore a simple precaution which 
can be practiced by any surgeon in any case. 

It is easy to explain the defective clot on the basis of Quick ’s'**’ ■’ 
studies. Both clinical and experimental evidence supports his theory of 
prothrombin deficiency as the most important, if not the only, eairse of 
defective coagulation of the blood. Since the conversion of prothrombin 
to thrombin is a mass reaction, then a diminution in prothrombin neces- 
sarily is followed by a diminution in the production of thrombin, 
which in turn is followed by a diminution in the conversion of fibrinogen 
to fibi’in, the essential element in a firm clot. A prothrombin deficiency 
is the fundamental cause, but a deficiency in the conversion of fibrinogen 
to fibrin is the immediate explairation of the character of the clot in 
patients with a bleeding tendency. Neither the bleeding time nor the 
clotting time is necessarily altered for a considerable period of time, re- 
gardless of the inadequacy of the mass reaction, for the conversion of 
fibrinogen to fibrm still occurs; the process is merely decreased; it is 
not eliminated. Indeed, Quick has shown that a critical level is not 
readied until the prothrombin content of the blood has fallen to 15 
or 20 per cent. Further support of the tiieory of prothromiiiu deficiency 
is furnished by the experimental studies of Hawkins and Brinkhous'- 
on bile fistulas. 


Another practical consideration is the oliservation of Ivy and his 
associates that the tendency to hemorrhage is more likely to he evident 
twenty-four to forty-eiglit hours after operation than at operation, be- 
caii.se during this period abnormally fragile clots are likely to he dis- 
lodged by postoperative vomiting, re.stlcs.sness, and similar factors. Wc 
oui-selves have pointed out that free oozing is more likely to oeeur at 
operation than hemorrhage, because the clot plugs the severed vessels, 
even though it does not plug them adequately. We also have empiia- 
sized a consideration wliieh seems to be generally overlooked, the serious 
and treaeiierous eharaeter of eapillary bleeding. 

SiieU'^ and Quick'* recently have published very valuable summaries 


of the pre.sent knowledge of the hemorrhagie diathesis in janndico. 
Three faetors are a.s.soeiated with it. 'I'he first is the prolbroml)in 
dofieieney <lemonsl rated by Quiek and his a.-esociaies. The second is the 
vitamin K (koagulalion t defieieiiey demonstrated by Danr* and hv 
Ahniiuist ami Stokstiol" :iiul later continued by Quick,*'* who .showed 
that, by the use of Ahnqnist s diet, wiiieii is comjdete o.vcept for an 
mlequale amouiU of vitamin K. a prothrombin dcficionev was observed 
m chicks as early us the fourth day. Wlieu the pro’thrombin level 
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dropped below 20 per cent, a definite hemorrhagic tendency was in- 
variably observed, though it could be promptly overcome by the use of 
small amounls of alfalfa, which is particularly rich in vitamin K. The 
work of Hawkins and Brinidious and of Heymair ^ has shomi, in addi- 
tion, that in tlie absence of bile salts vitamin K is ineffective; their 
presence is clearly required for the normal absorption of fats and sterols 
from, the intestine. Quick has also called attention to this point. 

Many observers. Quick and his associates among them, are inclined to 
postulate that tlie prothrombin deficiency in' the blood of certain 
jaundiced patients is the result of liver damage, and it must bo granted 
that a large body of evidence, particularly the experimental and clinical 
evidence adduced by Quick in his most recent publication, goes to sup- 
port that theory. The experimental studies of Eoderick^® and of Siuitii, 
Warner, and Brinkhous'” also are in line with this conception. Logical 
as the reasoning is, however, we are personally still inclined to question 
an absolute cause and effect relationship between liver damage and the 
hemorrhagic diathesis; our personal studies®" with Quick’s own test 
of liver function have revealed a fair number of eases in which the 
hemorrhagic diathesis was evident and the liver function normal or 
approximately noi-mal, though Ave must grant that Ave haAm also seen a 
fcAV cases in Avhich the bleeding tendenej' and a markedly deficient liAm' 
function Avere associated. 

The gravity of the problem of the bleeding tendenej’^ in jaundiced 
patients, Quick points out, lies in the fact tliat its occurrence eaimot be 
predicted Avith any degree of certainty by any method at all. As Ivy 
and his eo-Avorkers haAm remarked, the only Avay to determine AA'hetlier a 
patient has a bleeding tendency seems to be to Avait and see Avhether he 
is going to bleed. Various tests to determine this tendency liaA^e been 
devised. Carr, Foote, and Naffziger"- suggest the use of the Grote«= 
test for sulfur compounds, on the theory that the clot in subjects Avith 
a hemorrhagic tendency is influenced by the collection of intermediate 
products of protein metabolism, such as cj’steine and related forms of 
mercaptan. They profess satisfaction Avith the method in an extensive 
experunental study and a smaller series of clinical tests. We have not 
found this test reliable, and Ravdin and RiegeP® question the role of 
sulfur compounds in the hemorrhagic diathesis. 

In a small series of cases (7) LcAA’isohn®* used an index arrived at by 
dividing by antithrombin the product of prothrombin multiplied by 
fibrinogen,®"* any value below 0.7 indicating a tendency toward licmoi- 
rhage. In this series the test seemed accurate, but its requirements put 
it beyond the reach of the aA'erage practitioner. 

Nygaard,®" of the Mayo Clinic, studied the coagulation time of the 
plasma. In 238 normal subjects the mean Avas 190 seconds, again.st a 

•.Atoss- study of flbrinoeen is very valuable. 
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mean of 250 seconds in 90 jaundiced subjects. The plasma reading itself 
may he used, or an index arrived at by dividing the normal plasma 
coagulating time by the plasma coagulation time of the case in question ; 
the normal index is 1. In the group Nygaard studied, the 6 patients who 
died of hemorrhage all had indices under 1.1. As we have previously 
commented, there seems no clear reason why an individual with an index 
actually higher than normal should exhibit a bleeding tendency, and the 
question may be properly raised as to whether the plasma clotting time 
parallels the coagulation time of the blood. 

I^'y and his co-workers®’ have described a test for the hemorrhagic 
diathesis in which the factor of capillary retraction is eliminated and the 
burden of controlling hemorrhage is put squarely upon the factor of 
coagulation. The venous return in the upper extremity is cut off by the 
application of the cuff of a sphygmomanometer, \vith a pressure of 40 
mm, of mercury, and a state is thus produced comparable to the clinical 
state produced by anesthesia, operative trauma, and shock, which in com- 
bination may result in capillary pai-esis and hemorrhage. In an extensive 
series of cases it was found that most jaundiced patients with a bleed- 
ing tendency showed a definitely prolonged venous pressure bleeding 
time, while most of those without such a tendency showed a venous 
pressure bleeding time within normal limits (four minutes). 

This test has the virtue of simplicity and certainly should be used 
in all jaundiced patients in combination with other tests. It has, how- 
ever, certain obvious defects. For one thing, the puncture is so minute 
that it is a question Avhether the equally minute clot is likely to bo 
seriously affected by a limitation of the venous return. For another, 
the arbitrary upper limit (four minutes) for normal bleeding time 
permits the inclusion within it of patients with a bleeding tendencj^ 
We have also noted that the venous pressin-e bleeding time tends to re- 
main low in younger persons and to become elevated with age. Finally, 
we®“ have sometimes found the Iv}-^ test normal when our own serum 
volume test, to be described later, indicated a definite hemorrhagic tend- 
ency, which in one case, at least, was proved by actual bleeding. A 
recent report by Boys®’ corroborates our opinion of this test. In a study 
of 35 cases the 9 patients who bled showed an elevated Ivy bleeding time, 
imt so also did 15 of the 26 patients who did not bleed. This seems a 
very high percentage of what might be called negative error. 

The serum volume test for the hemorrhagic diathesis in jaundice whicli 
we®® have described requires only a syringe and a gi-aduated lube. An 
arbitrary amount of blood, preferably 3 c.e., is collected and allowed to 
stand at room temperature for four hours. The clot is then removed and 
studied and the serum volume read. The index is determined by dimd- 
ing the serum volume by one-half the volume of blood withdrawii The 
standard of normal is 1, and indices below this level are progressive! v 
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dropped below 20 per cent, a definite hemorrhagic tendency was in- 
variably observed, though it could be promptly overcome by the use of 
small amounts of alfalfa, Avhieh is particularly rich in vitamin Iv. The 
work of Hawkins and Brinldious and of Heymair’ has shonm, in addi- 
tion, that in the absence of bile salts vitamin K is ineffective; their 
presence is clearly required for the normal absorption of fats and sterols 
from the intestine. Quick has also called attention to this point. 

Many observers. Quick and his associates among them, are inclined to 
postulate that the prothrombin deficiency in' the blood of certain 
jaundiced patients is the result of liver damage, and it must be granted 
that a large body of evidence, particularly the experimental and clinical 
evidence adduced b 3 ’' Quick in his most recent publication, goes to sup- 
port that theory. The experimental studies of Roderick'® and of Smith, 
Warner, and Brinkhous'® also are in line with this conception. Logical 
as the reasoning is, however, we are personally still inclined to question 
an absolute cause and effect relationship between liver damage and the 
hemorrhagic diathesis; our personal studies®" with Quick’s own test 
of liver function have revealed a fair munber of eases in which the 
hemorrhagic diathesis was evident and the liver function normal or 
approxhnately normal, though we must grant that we have also seen a 
few eases in which the bleeding tendency and a markedly deficient liver 
function were associated. 

The gravity of the problem of the bleeding tendency in jaundiced 
patients, Quick points out, lies in the fact that its occurrence cannot be 
predicted mth any degree of certainty by any method at all. As Ivy 
and his co-workers have remarked, the only way to determine wJiether a 
patient has a bleeding tendency seems to be to wait and see whether he 
is going to bleed. Various tests to determine this tendency have been 
devised. Carr, Foote, and Naffziger"®- suggest the use of the Grote®= 
test for sulfur compounds, on the theory that the clot in subjects with 
a hemoi’rhagic tendency is influenced by the collection of intermediate 
products of protein metabolism, such as cj'steine and related forms of 
raereaptau. Tlrey profess satisfaction with the method in an extensive 
experimental study and a smaller series of elinical tests. We liave not 
found this test reliable, and Ravdin and Riegel« question tlie role of 
sulfur compounds in the hemorrhagic diathesis. 

In a small series of cases (7) Lewisohn** used an index arrived at by 
dividing by antithrorabin the product of prothrombin multiplied by 
fibrinogen,®"* any value below 0.7 indicating a tendency toward liemor- 
rhage. In this sei-ies the test seemed accurate, but its requirements put 
it bejmnd the reach of the average practitioner. 

Ni'gaard,®" of the Mayo Clinic, studied the coagulation time of the 
plasma. In 238 normal subjects the mean was 190 seconds, against a 

•Moss' study of flbrinoeen Is very valuable. 
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disease the oxygen saturation of the blood is markedly decreased, but 
can be readily improved by transfusion. 

MeNealy and his associates®'^ advise the use of viosterol to counteract 
the bleeding tendency in jaundice, on the basis of an observation made 
by the late E. H. Jaffe and later eonfii’med by Greaves and Schmidt, 
to the effect that a deficienej’’ of bile in the gastrointestinal tract is asso- 
ciated with a defective or impaired absorption of fat soluble vitamins, 
especially vitamin D. In the cases the 5 ’’ studied, the adniinisti’ation of 
viosterol in 30 drop doses t.i.d., together with the administration of bile 
salts if the stools were acholic, practically always reduced to normal an 
unduly prolonged Ivy bleeding time; failure in a few eases could be 
explained by far-advanced or fulminating hepatic insufficiency. Boys®' 
had good results with this plan of therapy except in two patients with 
extensive carcinomatosis. He advances the suggestion that perhaps 
faiUire under it may indicate an apparently permanent fat-soluble 
■vitamin deficiency due to a malignant process. Johnston®® in a similar 
study found the Ivj'' bleeding time improved in 23 of 24 cases treated 
by this method, and unimproved in 11 of 13 control cases. In a discus- 
sion of this report Zinniger called attention to the practical consideration 
that the routine prophylactic use of viosterol could scarcely be considered 
in public institutions, since the cost was approximately five dollars per 
patient. Gray and Ivy,®“ who studied the role of serum calcium frac- 
tions in the improvement following this type of therapj% found no 
significant alterations. 

The use of vitamin K in the preparation of jaundiced patients for 
operation is the logical outcome of the studies which have been briefly 
outlined in this section. This vitamin®’' is particularly abundant in hog 
liver oil, cabbage, spinach, tomatoes, and alfalfa, from which a powder 
can be prepared, but it is not present in cod liver oil, wheat germ oil, 
carotene, cevitamic acid, egg albumen, or ultraviolet irradiation. Butt, 
Snell, and Osterberg,®® among others, report excellent results from a 
preparation of fish meal, as suggested by Almquist,’® in daily doses of 
200 mg., which is almost ten times the necessary calculated dose of 23 
mg. "Whole human bile or bile salts were also used as indicated, to assist 
in the absorption of vitamin K as well as of vitamins A and D. Their 
studies cover a series of IS patients with complete biliary obstruction. 
In view of our own unwillingness to accept liver damage as the chief 
cause of the hemorrhagic tendency, it is interesting to note that one 
patient who had demonstrated such a tendency did not exhibit it after 
operation, for which she had been carefully prepared, though she did 
lose her life from liver insufficiency. Quick, on the other hand, reported 
in very considerable detail a case in whicii the prothrombin defieiency 
parallelcd the hepatic dysfunction, as did tJie improvement in both 
regards. 
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mdieative of hciiiorrliage. The test is 
determine the safe time for operation.® 


repeated as is neeessaiy to 


X rnntme blood count is necessary to demonstrate anemia, for wliich 
the proper correction must be made; wJmn it is present, the serum 
volume wdl naturally be greater than one-lialf the blood volume and the 
residts of the test mill be misleading. Also, the blood must be trails- 
terred qmekiy from the syringe to the tube, for the clot is defective if 
there is undue delay in this maneuver, and an unnaturally small amount 
of serum is expressed. 


PREOPERATIVE THERAPY 


Glucose still remains tlie sheet anchor in the preparation of jaundiced 
patients for operation, and the work of Althausen*® on the value of its 
oral administration is worth careful consideration. Calcium also should 
be used, as suggested experimentally by Wright*" and by Lee and Vin- 
cent, and as applied clinically by Waltei’s."^ It has been clearly proved 
that no calcium deficiency e.xists in such cases, either actual or functional, 
but sueli therapy has undeniably good results, perliaps, as Kavdin’s*" 
studies seem to indicate, because of its effect on the liver. 


The beneficial effects of blood transfusion are also clearly proved. 
Quiek'^ has shown that tlie value of this therapy is due to a replacement 
of prothrombin, which is in line Avith Hawkins and Brinkhous’'" ob- 
serA'ations that there is a lai'ge excess of this element in normal blood. 
Quick has demonstrated a wide margin of safety in the prothrombin 
factor, Avdiich may fall as low as 20 per cent without immediate danger 
of hemorrhage. A prothrombin concentration beloiv 15 per cent is ex- 
ceedingly serious and should be immediately combated by transfusion 
and other measures. These facts, it seems to us, make it perfectly clear 
why in these patients the loss of eArnn small amounts of blood at opera- 
tion or shortly after operation may be lethal and makes clear also, as avc 
have previously emphasized, that preoperative transfusion cannot be 
expected to take care of postoperative hemorrhage. Finally, these fac(.s 
put on a scientific basis Walters’"' suggestion that a period of eight 
to ten hours after transfusion in some cases is the optimum and the 
only safe time for operation. 

Hawkins’"- experimental studies and Judd’s"^ clinical olxservations 
point to anoxemia as an important factor in the hemorrhage of janndiced 
patients as well as in the improA'ement which follows transfusion. 
Hawkins demonstrated an improA'ement in the coagulation time after the 
administration of oxygen, and Judd noted that in patients uith hepatk 
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biliary decompression, which, by regulation of the bile drainage, also 
protects the patient from the asthenia likely to follow prolonged loss of 
bile salts unless these are added to his diet or he is re-fed his own bile. 

According to Whipple’s”" latest contribution, the radical operation for 
carcinoma of the ampullary region and head of the pancreas devdsed 
by himself, i\Iullins, and Parsons'” has resulted in the survival for 
various periods to date of 5 out of 10 patients on whom it was performed. 
The eleventh patient survived operation but died of cholangeitis and 
multiple liver abscesses at the end of five months. This is an extraor- 
dinary number of survivals in a group of conditions hitherto regarded 
as almost uniformly fatal. 

In an experimental study of the results of various methods of ex- 
clusion of pancreatic secretion from the intestinal tract, we”"* demon- 
strated several facts. In the first place, the digestion of fat and protein 
remained approximately normal, even when unusually large amounts 
of these substances were included in the diet, though fatty changes 
invariably developed when partial or complete pancreatectomy was 
added to ligation and division of the pancreatic ducts. In the second 
place, such changes did not develop in these animals when lecithin was 
included in the diet, or when the ducts were merely divided and ligated 
and the pancreas was left in situ. These findings seem to corroborate 
the demonstration by Dragstedt and his co-woi’kers”°’ of a pancreatic 
hormone whieli is able to take over the function hitherto assigned ex- 
clusively to the external secretion of the pancreas. On the basis of our 
experimental observations, it may be said that in malignancy of the 
ampullar and periampullar regions radical surgery which does not in- 
volve excision of the pancreatic tissue may safely be done without 
reimplantation of the pancreatic ducts, but that lecithin, choline, pan- 
creatic substance, or alcoholic extracts of the pancreas must be admin- 
istered to forestall fatty changes in the liver when the operation includes 
excision of the head or of the head and body of tlie pancreas. 

cojinniCATioNS 

Hebert'” has continued the experimental work of ilann and Boll- 
man'' on the tendency of the jaundiced animal to develop peptic ulcers, 
particularly on the duodenal side. His studies show that in these 
animals tlie gastric acidity following test meals and the duodenal 
alkalinity are not materially altered, but that both the acidity and the 
amount of gastric secretion in the fasting stomach are decreased. There 
IS also a reduction in the buffering capacity of the duodenal contents, 
which is still further reduced when ulceration is present. These findhu-'s 
of course, can be applied to the human being only with many reserva- 
tions, for man can live only a limited time with complete liiliary obstruc- 
tion, and unrelieved .iaundice is rarely present for a sufficiently loim 
lime to permit compai-ison with experimental animals. ” 
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McNeaIy»» has publisJied an excellent outline of the preparation of the 
jaundiced patient for operation, which is complete in all details except 
for the very recent suggestion of the use of idtamin Iv and bile salts. 

SUBGiaU, THERAPY 

It is generally agreed today that exploration of the bile duets should 
be routine in all eases of obstructive jaundice unless there is most ab- 
solute evidence that they are patent. The experience of all observers, 
of whom Lahey’"” is typical, is to the effect that as the percentage of 
exploiations increases so does the pei’centage of stones found, further- 
more, since overlooked stones are the most frequent cause of secondary 
surgery, there is a corresponding decrease in the percentage of such 
operations and an actual decrease in the dual mortality. 

Allen and Wallace, among others, advocate dilatation of the ampulla 
of Vater with the Bakes dilators. Their results are apparentlj’’ good, but 
the recent experimental studies of Zollinger, Branch, and Bailey"= intro- 
duce grave doubts as to the safety of the method. Their work demon- 
str'ates that the immediate result of this maneuver is hemorrhage and 
inflammation and that the permanent dilatation of the ampulla is 
actually less, as the result of scarring, than when simple cholecystectomy 
is done. Their clinical studies with pei-fusion pressures also show that 
the pressure is greater when the papilla is extensively dilated tlian when 
it is not explored. The plan of immediate cholangiography, as advocated 
by Payne'®^ and by Best and his associates,’®^' ’®® seems equallj'’ effective 
and far less dangerous. 

Beall’®® considers that prolonged drainage of the common duct is 
definitely harmful, and regrets the only two cases in which over a twenty- 
year period he has used the method. He notes that the single similar 
paper in that period, by Kichter and Buclibinder, mis warmly approved 
by Halsted. Walton®® advocates common duct drainage only wlien there 
is definite suppimation and I'egards routine dilatation of the ampulla 
of Vater as more effective. He considers the T-tube dangerous and 
never employs it. Against the authorities who use common du(?t diain- 
age cautiously or not at all must be set such writers as Payne"’’ and 
Carter,’®® who advocate prolonged drainage, sometimes for several 
months. They determine the necessary period by studies of tiic function 
of the liver, studies of the state of the duet, and studies of the funelmn 
of the sphincter of Oddi. Carter also suggests the use of specific flierapy, 
such as bacteriopliage, for the treatment of subacute pancreatifi.s. 

Several umiters, Eavdin and Frazier,’®® Culligan,”® and Sharpies,'" 
have pointed out tliat fatal consequences may follow the strain suddenly 
placed upon a damaged liver by the sudden release of complete obstruc- 
tion. Onr own" experimental observations clearly esfahlish this risk. 
Jtavdin and Frazier have devised an ingenion.s apparatus for gradmil 
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biliaiy decompression, which, bj^ regulation of the bile drainage, also 
protects the patient from the asthenia likely to follow prolonged loss of 
bile salts unless these are added to his diet or he is re-fed his own bile. 

According to Whipple’s”- latest contribution, the radical operation for 
carcinoma of the ampullarj' region and head of the pancreas devised 
by himself, j\rulliiis, and Parsons”^ has resulted in the survival for 
various periods to date of 5 out of 10 patients on whom it was performed. 
The eleventh patient survived operation but died of cholangeitis and 
multiple liver abscesses at the end of five months. This is an extraor- 
dinary number of survivals in a group of conditions hitherto regarded 
as almost uniformly fatal. 

In an experimental study of the results of various methods of ex- 
clusion of pancreatic secretion from the intestinal tract, we^*'‘ demon- 
strated several facts. In the first place, the digestion of fat and protein 
remained approximately normal, even when unusually large amounts 
of these substances were included in the diet, though fatty changes 
invariably developed when partial or complete pancreatectomy was 
added to ligation and division of the pancreatic duets. In the second 
place, such changes did not develop in these animals when lecithin was 
included in the diet, or when the ducts were merely divided and ligated 
and the pancreas was left in situ. These findings seem to corroborate 
the demonstration by Dragstedt and his eo-workers”“' of a pancreatic 
hormone which is able to take over the function hitherto assigned ex- 
clusively to the external secretion of the pancreas. On the basis of our 
experimental observations, it may be said that in malignancy of the 
ampullar and periampullar regions radical surgery which does not in- 
volve excision of the pancreatic tissue may safely be done without 
I'eimplantation of the pancreatic ducts, but that lecithin, choline, pan- 
creatic substance, or alcoholic extracts of the pancreas must be admin- 
istered to forestall fatty changes in the liver when the operation includes 
excision of the head or of the head and body' of the pancreas. 


COJfPLICATIONS 


Hebert"' has continued the experimental woi'k of IMann and Boll- 
"mu“ on the tendency- of the jaundiced animal to develop peptic ulcers, 
particularly on the duodenal side. His studies show that in these 
miimals the gastric acidity following test meals and the duodenal 
alkalinity are not materially altered, but that both the acidity and the 
aaioimt of gastric secretion in the fasting stomach are decreased. There 
's also a reduction in the buffering capacity of the duodenal contents, 
"Inch is still further reduced when ulceration is present. These findings, 
" course, can be applied to the human being only- with many reserva- 
hous, for man can live only a limited time with complete biliary obstruc- 
'an, and unrelieved jaundice is rarely- present for a suifieientlv Ion" 
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There is a significant and increasing emphasis in the literature on the 
factor of hepatic insufficiencj' in jaundice. Hc.yd,‘'* who was the first 
to develop this association, naturally stresses it particularly, though he is 
careful to point out that it is inerel^y frequent and not inevitable. Many 
AVi iters now tend to empliasize the fact that hepatic dysfunction is more 
important tlian demonstrable morpliologic hepatic change. It seems 
reasonable to believe, as Garloek”® has postulated, that wliether or not 
the clinical picture of hepatic insufficiency be supported bj’ the morpho- 
logic evidence of liver dajnage at autopsy, there is present some func- 
tional, intracellular hepatic derangement, with associated toxic and 
functional renal impairment, rvhieh is fundamentally responsible for the 
clinical syndrome. Our personal (unirublished) studies rvith chloroform 
and carbon tetrachloride necrosis of the Urer furnish some sup25ort for 
this point of Anew. 

The problem of renal dysfunction in jaundice, AA'hether per se or as a 
part of hepatic insuffieienej", is also attracting increasing attention. Thus 
Meyers, Brines and Juliav,‘==® in a study of 21 fatal cases of jaundice, 
found 7 cases Avith a nitrogen retention aboA'e 50 e.e. per 100 mg. of blood, 
though in only 2 instances Avas sufficient renal jmthology demonstrable 
to account for the laboratory findings. The logical explanation in at 
least some of the remaining cases seemed to be that the degenerating 
products of liver necrosis and insufficicney Avere responsible for the 
inhibition of renal function, the lesion being so acute and therefore so 
brief that structural alterations Imd no time to manifest themselves. 

Elsom’=‘ studied 16 patients with obstructiA'e jaundice Avho presented 
signs of renal damage, chiefly a reduced urea clearance and an exenssiw 
excretion of easts, epitlielial cells, and leucocytes, without marked 
hematuria and albuminuria. As the jaundice subsided, tiic evidences of 
renal injury entirely disappeared. The author points out the extreme 
importance of these clanger signals of renal clysfunetion if surgery is 
to be undertaken. A similar Avarning Avas issued by Wilensky and 
Colp'-' some years earlier, to the effect that the patient Avith diminished 
renal function is a poor risk for biliary surgery. Jones'-'' repeatedly 
has emphasized the importance of the renal factor in hepatic di.scase. 
as Avell as the prognostic A-ahie of the presence or absence of spontaneous 
diuresis in both the jaundiced and the nonjaundiced patient. 

The explanation of this t.vpo of renal function, Aviiich must be .s)iai-pl\- 
distinguished from the bile nephrosis frecpient in janndiced patioiit.s, is 
not yet clear. In our own experimental Avork on the liver-kidney syn- 
drome” AA'e luiA-e been able to reproduce the deferred uremic ileatli by 
the release of an artificially created biliary obstruction ; tiic bluoii 
nitrogen values ranged as high as 171 mg. per TOO c.c. o) blood. In 
another group of experiments”^ the inti’avemnis and intraperitonea! 
injection of .saline and aqueous extracts made from the livers ot j>atieiits 
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wlio had died hyperpyrexic liver deaths caused elevations of nitrogen 
retention, which in some cases ranged to 181 mg. per 100 c.c. of blood. 
In the animals which recovered, the values fell to normal. Post-mortem 
study of both the animals which died and those which Avere sacrificed 
showed A^arious degrees of liver changes in them all, associated Avith de- 
generative changes in the convoluted tubules of the kidnej^s, and mild 
hyperemic and avascular SAvelling of the glomeruli. 

All these changes indicate the action of a poAverful toxic agent. AVe^^^ 
have shoAvn in a series of personal experiments that the lining cells of 
the biliary ducts play no part in their production. Hans Aleyer, quoted 
by Henschen,”' suggests that the liver may furnish a urine-driving 
hormone, and Glauback and Alolitor, also quoted by Henschen, report the 
relief of experimental anuria by the injection of a liAmr-extracted frac- 
tion. It AA'ould be tempting to accept these explanations, but the evi- 
dence is far from conclusive. The most reasonable explanation is that 
offered by Bruhl and AVatzadse and quoted by A^accaro,^-® to the effect 
that a diminished glycine synthesis in the liver is the fundamental 
cause of the oliguria, passing ov'er into anuria, AAdrich is characteristic 
of this syndrome. Such an explanation, it should be noted, Avould 
indicate that the kidney damage is not associated Avitli jaundice per se, 
but Avith the underlying hepatic dysfunction. 

MORTALITY AND PROGNOSIS 

It is generally granted that the mortality of jaundiced patients is 
considerably higher than that of nonjaundiced patients, but otheiuvise 
there is no very general agreement about results. Lee and Totten^-’’ 
consider the prognosis of common duct malignancy more faAmrable than 
the prognosis of other malignancies of the gastrointestinal tract because 
of the earl}^ appearance of jaundice. But their cpialification, “except 
for the complications and duration of the jaundice,” pai’tially in- 
validates the rather optimistic outlook. Furthermore, as Lampert*^® 
pointed out in a discussion of carcinoma of the hepatic duct, to Avhich the 
same guarded optimism is sometimes applied, malignancy of the biliary 
ducts often presents insuperable technical problems, quite aside from 
tlie fact that in cancer even early symptoms are late SAmptoms. 

Best and Hieken,’='“ in a discussion of the abnormally high death rate 
for sliort-circuiting operations in obstructiAm jaundice, conclude that 
an important cause is failure to determine the patency of the common 
duet before the type of surgery is decided upon. If its patency cannot 
lie established by the probe or by cholangiography at the operating table 
choledochostomy or cboledochoduodenostomy, although teelmieallv more 
difficult, Avill give better final results and a loAver mortality than ehole- 
cystostomy or gall-bladder inte.stinal anastomosis. 

The average duration of life after a short-circuiting operation for 
malignancy is not more than seven or eight months, according to the 
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s atistics Of Clute, of Eliason and Jolnison,*^' and of Rives, Romano, 
and Saiidder. Oppenlieimei--= reports the survival of a patient with 
caieinoma of the head of the pancreas for twenty-nine months after 
c lolecystgastrostomy, but tliis is most unusual; autopsy confirmed 
le diagnosis and revealed no metastases and no ascending infection, the 
usual causes of death in patients who survive the actual surgical act. 
Olute points out that, while exploration should never be omitted, the 
mere opening of the abdomen is attended with a very high mortality 
Ehason and Jolinson conclude tliat a normal life expectancy is possible 
in nonmalignant disease, but warn that the mortality from ascending in- 
fection is sufficiently high to make the indiscriminate performance of 
short-circuiting operations entirely unjustifiable. 

Surgery for operative injuries of the common duet is always difficult 
and IS attended with a rather high mortality, but the results may be 
excellent, as Lahey, Eliot, and others Iiave shown. The mortality of 
sill gel y for luiconiplieated stone in the common duct, altliough some- 
what higher than for simple cholecystectomy, has been reduced to in- 
credibly low figures in the hands of expert surgeons. 
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REVIEW OF THE TWENTY-FIRST ANNUAL MEETING OP THE 
AMERICAN SOCIETY FOR THORACIC SURGERY, 
ATLANTA, GA., APRIL 4-6, 1938 

I. A. Bigger, M.D., Richiiond, Va. 

(From the Department of Surgery, Medical College of Virginia) 

I^E. STTJAET HAEEIN&TON, Rochester, Minn., gave the presidential addre.«s 
^ on Hiatus Hernia of tie Hiapiragm. He sho-wed some excellent anatomic 
sections made with especial elastic tissue stains, illustrating the weakening of 
the ela.stie fibers in the gastrophrenic ligament in patients with hernia. He gave 
a number of reasons for his preference for the abdominal approach; among these 
were: (!) there was less chance of postoperative pulmonary complications; 
(2) it was much easier to expose and repair a hernia projecting through the 
diaphragm on both side.s of the esophagus or projecting through posterior to the 
lower end of the esophagus; and (3) the attachment of the hernial sac to the 
stomach could bo separated only when the operation was carried out through this 
approach. In 21 cases in which the major operation did not seem advisable, 
phrenic interruption was done; only 5 of these patients failed to receive any 
relief. He showed an excellent motion picture of the technique of the trails- 
alidominal operation. 

Dr. Joseph Weinberg, of Omaha, Neb., read a paper on the treatment of acute 
cmpyein.a thoracis by open interco.stal drainage. He reported 53 consecutive cases 
operated upon by this metliod without a death. The operation is carried out in 
adults under local anestbci^ia and in children under cyclopropane. The inter- 
costal inuselo.s, the pleura, and the muscles of the chest wall overlying the inter- 
costal space, u.sually the eighth po.sterolater.ally, are excised for a distance of 
5 to 8 cm. Tlie opening is temporarily blocked with a piece of rubber dam 
packed rvith gauze, so as to permit the escape of pus, but at the same time to 
prevent the entrance of air into the pleural cavity. This tampon is removed at 
the end of forty-eight hours and irrigations are begun. Ho avoid.s the use of 
small pieces of gauze and short tubes for fear they will be lost in the cavity. 
He foohs that irritation of the lungs by stilT rubber tube.s may be one of the Cau.se.s 
of tho spread of infection by infected emboli. In patients under Ifi vear.s of ago, 
the average postoperative convalescence period was twenty-one day.s, and in 
those over 16 years it was fifty days. He emphasized the importance of wait- 
ing until the tliiid becomes definitely purulent liefore establishing this tr-pe of 
drainage. 

Dr. I. A. Bigger, Kichmoud, Va., reported 17 patients with heart wounds op- 
erated upon in tho Medical College of Virginia Hospitals during tlie past ei«ht 
years an d discussed tlie treatment and prognosis of heart wound.s ia general. He 
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suggested that these patients be divided into four groups, depending upon wlietlier 

le hemorrhage into tiie pleural cavity or tamponade predominated in the picture 
and alM upon the degree of hemorrhage and the degree of tamponade. Ho advised 
immediate operation when there was massive hemorrhago into the pleural cavity 
and when there wa.s tamponade with persistent circulatory collap.se. Conserva- 
tive treatment was advised in those patients with only moderate hemorrhago 
into the pleural cavity and a.spiration of the pericardium in those with tamponade, 
but with a rise in the systolic blood pressure to near normal after the administra- 
tioii of fluids, adrenalin, etc. 

He compared the recovery rates as estimated liy the collection of eases from 
the literature with those collected by a questionnaire sent to the members of the 
American As.sociation for Thoracic Surgerj', the American Surgical Association, 
and the Southern Surgical Association. The latter figures showed a recovery 
rate of approximately uO per cent, which was presumably a more accurate imie.x 
of the chances of recover^' from a heart wound than the figures obtained from 
the current literature. 

In discussing this paper. Dr. Alfred Blalock, Tonn., emphasized the 

importance of venous pressure detenninations in the diagnosis of tlio condition. 
He also advised against prolonged delay before operation because of the danger 
of circulatory collapse. Dr. D. C. Elkin, Atlanta, Ga., doubted the wisdom of con- 
servative treatment in patients with heart wounds, even when tlio blood pres.suro 
and pulse returned to a relatively normal level following conservative troat- 
ment, and reported one patient in whom conservative treatment was carried out. 
The patient at first had signs of a moderate tniiipoiiado which gradimlly im- 
proved, but, oil about the sixteenth daj- after admission, the child developed 
signs of severe tamponade and died, apparently from secondary hemorrhage into 
the pericardium. 

Dr. W. E. Adams and (by invitation) Dr. Dallas B. Phemister, Chicago, III., 
made a report on some experimental work on resection of the lower end of the 
esophagus and anastomosis with the stomach above the diaphragm. ,Sixty-onc 
dogs wore used and in 32 of them an anastomosis of the stomach with the 
esophagus was performed after resection of varying lengths of the loiver e.sopiia- 
gus. In 13 of these the anastomosis was made after the stonuicli had boon 
brought up through a new opening in the diaphragm and in 10 the stoiniich was 
brought above the diaphragm through an enlarged hiatu.s. In 2 in.staacc.s a con- 
tinuous suture was used for the anastomosis and both dogs developed stenosis 
at the suture line. In 15 dog.s the entire esophagus was mobilized and hrongiif 
out through a cervical incision. All of these died in from two to eight dais. 

In 14 dogs short segments of the thoracic esophagus were re.sectcd and tlie dog's 
were fed through a gastro.stoiiiy tube. Only very high resection.s were tolerated. 

They reported a successful resection of the lower end of tlie esoplmgiis in a 
u3-vear-old woman with a careinoma of the cardiac end of tlio csophngu.s. A 
transthoracic approach was used; the cardiac end of the stomacli and the loner 
end of the esophagus were resected, the opening in tlio stomach clo.-cd, am t n 
lower end of the c.sophagus anastomosed with the fundus of the stomach aimvc 
the diaphragm. The left thoracic cavity wa.s drained by one catheter. ic 
patient made a relatively uneventful recovery. 

Dr. Carl Eggers, Jfew York, A*. V., read a paper on Upper Esoph.agostomy. Its 
Indications and Uses. He stated that gastrostomy should abvays he done as a 
preliiiiinary procedure. At the time of the gastrostomy he advises dividing' the 
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upper end of the esophagus and implanting the distal end of the upper segment 
beneath the skin near the left sternoclavicular junction. The upper end of the 
distal segment is closed by inversion and dropped back into the thorax and the 
resection carried out at a later stage. 

In discussing Dr. Adams’ and Dr. Eggers’ papers, Dr. Edward D. Cliurclull, 
Boston, Mass., Dr. W. D. Andrus, New York, N. Y., and Dr. Harold Brunn, San 
Francisco, Calif., also advised doing a laparotomy first in lesions near the cardia 
to be sure that there were no metastases. Dr. Eichard Overholt, Boston, klass., 
advised against gastrostomy in the lower esophageal lesions because of fixation of 
the stomach resulting from this operation. Dr. Eranz Torek, Montclair, N. J., 
stated that he did not believe that esophagogastrostom3^ was feasible in most 
esophageal tumors because thej’^ are located too high within the thorax. Dr. 
Adams stated that a satisfactorj' exposure and e.xploration of the abdomen could 
be had through the diaphragmatic incision. 

Dr. Evarts Graham and (by invitation) Dr. Brian Blades, St. Louis, Mo., re- 
ported upon 52 media.stinal tumors studied in the Washington Universitj'" Clinic. 
In onlj' 23 was operation attempted. Fort}'' per cent of the entire group were of 
Ij’mphatie origin; 11.5 per cent arose from nerve tissue; and 23 per cent were 
teratomas or dernioid.s. About 4 per cent were sarcomas from other than 
l3-mphatie tissue. Five of the teratomas were malignant and inoperable. A 
si.\th one recurred after operation. Six were benign. Dr. Graham emphasized 
the importance of operating upon teratomas and dermoids earlj- because of the 
danger of the development of malignancj" or infection. Operation is frequently 
delaj’ed because both phj'sicians and laj'men believe that the mortalitj' rate in 
operation on .such tumors is extremely high. He stated that the mortalitj’ rate 
in operation for benign tumors is approximatelj' 7 per cent, while the chances of 
the development of malignancj' are about (56 per cent. If there is doubt as to the 
diagnosis or the tj'pe of tumor, roentgen raj' therapj' should be tried. If the 
tumor is of Ij-mphatic origin, it will shrink rapidlj- following such treatment; 
whereas, teratomas and dermoids do not show an appreciable response. 

He advised intratracheal cyclopropane anesthesia and in most instances ap- 
proaches the tumors through an anterior intercostal incision. In female patients 
tills incision is made below the breast and when the operation is carried out in 
this waj' without the removal of cartilages the scarring is practicallj' imper- 
ceptible. When the tumor is definitelj- in the posterior mediastinum, a posterior 
approach is used. 

Dr. Blades stated that the anterior approach was followed bj- very slight pain 
and the convalescence was short (three to four weeks). He advised aspirating the 
pleural cavitj' on the first and second postoperative daj’S. 

Dr. John C. Jones, Los Angeles, Calif., and Dr. Harold Brunn, .San Francisco 
Calif., reported substcrnal thvroids which had been mistaken for dermoids. 
Dr. Edward D. Churchill, Boston, Ma.ss., stated that the fear of chest deformitj- 
following thoracic oi>erations was the re.sult of the large number of chronic 
empj'emas operated upon following the War period. 

Dr. J. Samuel Binkley, New York, N. Y. (by invitation), di.scussed Aspiration 
Biopsy of the Lung as done at the Memorial Hospital in New York. The aspira- 
tion is done with the patient in the upright position. An IS caliber needle is used 
and the material obtained is immediately smeared on a slide and st.ained Ninetv 
two aspiration biopsies of the thorax have been done in this ho.spital dur^n.- the' 
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ggested that these patients bo divided into four groups, depoudiug upon ivliether 
the hemorrhage luto tlie pleural cavity or tampouade prodoiuinated in the picture 
and a so upon the degree of hemorrhage aud the degree of tamponade. He advi.sed 
immediate operation when there was mas.sivc hemorrhage into the pleural ciivitv 
and when there was tamponade with per.sisteiit circulatory collapse. Conserva- 
Uve treatment wa.s advised in those patients with only moderate hemorrhage 
into the pleural cavity aud aspiration of the pericardium in tlioso witli tamponade, 
but with a rise in the sy.stolic blood pressure to near normal after the administra- 
tion of fluids, adrenalin, etc. 

He compared the recovery rate.s as estimated by the collection of ca.ses from 
the literature with those coilected by a questioiinnire sent to the members of tlio 
American Association for Tlioraeie Surgery, the American Surgical Association, 
and tile Southern Surgical Association. The latter figures siiowed a recovery 
rate of approximately 50 per cent, which was presumably a more accurate index 
of the chances of reeov’ery from a heart wound than the figures obtained from 
the current literature. 


In discussing this paper, Dr, Alfred Blalock, Na.shville, Temu, oiupluisized the 
importance of venous pressure determinntion.s in the diagno.sis of the condition. 
He also advi.sed against prolonged delay before operation becau.se of the danger 
of circulatory collapse. Dr. D. C. Elkitt, Atlanta, Ga., doubted the ivisdom of con- 
servative treatment in patients with heart wound.s, evmn wiien the blood pro.ssuro 
and pulse returned to a relatively normal level following conservative treat- 
luout, and reported one patient in whom conservative treatment was carried out. 
The patient at first had sigii.s of a moderate tamponade which gradually im- 
proved, but, on about the sixteenth day after ndmis.sion, the child developed 
signs of severe tamponade and died, apparently from secondary hemorrhage into 
the pericardium. 

Dr, W. E. Adams aud (by invitation) Dr. Dallas B. Phemister, Cliicngo, 111., 
made a report on some experimental work on resection of the lower end of the 
esophagus and anastomosis with the stomach above the diaphragm. Sixty-orie 
dogs were used aud in 32 of them an anastomo.sis of the stomach with the 
esophagus was performed after ro.section of varying longth.s of the lower esopha- 
gus. In 13 of these the anastomosis was made after the stomach had been 
brought up through a new opening in the diaphragm and in 1.0 the stomnch ira.'! 
brought above the diaphragm through an enlarged hiatus. In 2 instances a eon- 
tinuous suture was used for the anastomosis and both dogs dcvclojied .-iloim.si.s 
at the suture Hue. In 13 dogs the entire esophagus wa.s mobilizcil and hroiight 
out through a cervical incision. AH of these died in from two to eight day.s. 

In II dogs short segments of the thoracic c.sopliagus were re.sccted and the dogs 
were fed through a gastvo.stomy tube. Only very high rc.scotions were tolerated. 

They reported a successful re.section of the lower end of the esophagus in a 
53-vear-old woman with a carcinoma of the cardiac end of the e.sophagns. A 
transthoracic approach was used; the cardiac end of the .stoamch .and the lower 
end of the e.sophagu.s were resected, the opening, in the stomach closed, am the 
lower end of the c.sophagus anastomosed w-ith the fundus of the stomach above 
the diaphragm. The left thoracic cavity was drained by one eatlieter. le 
patient made a relatively vuievcntfut recovery. 

Dr. Carl Eggers, Kew York, X. Y., read a paper on Upper Esophagostomy: It.s 
Indications and Uses. He stated that gastrostomy .~lioiibi always br- done as a 
preiimiaary procedure. jVt the time of the gastrostomy he advises dividing the 
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of the ribs may be stripped through anterior incisions as far back as tiie rib 
angles. Short segments are removed anteriorly and about two weeks later through 
a 10 cm. posterior incision the superior rib borders are stripped and the ribs re- 
moved. At the same time the ribs below those removed are divided posteriorly 
so that they can be removed at the third stage through an anterior incision. 
He has found it possible by this method to obliterate total empyema cavities com- 
pletely by a three-stage operation. In some of the very large empyema cavities 
there has been a small residual cavity posteriorly necessitating excision of parietal 
pleura. 

In his more recent technique the greater portion of the operation is carried out 
from in front. With development and employment of sharp periostea! separators, 
the rib may be removed from either direction, granted that it is divided on the 
other end. If a rib is divided near the sternum, it may be completely removed 
through a posterior incision; if a paravertebral segment of the rib as far as its 
angle be removed through a posterior incision, the remainder of the rib may then 
be removed with ease through an anterior incision. This method of rib removal 
is particularly applicable in the performance of thoracoplasty for tuberculosis 
as well as for chronic empyema. If apicolysis is to be done at the time of tho- 
racoplasty for tuberculosis, it is carried out from in front, the apex of the lung is 
stripped downward as far as is indicated and fastened down by broad bands of 
catgut, such as are used by urologists to suspend kidneys. 

Dr. Joseph W. Gale and (by invitation) Dr. W. H. Oatway, Jr., Madison, Wis., 
discussed the results and complications of the Semb type of apicoiysis carried out 
in conjunction with thoracoplasty. Dr. Gale removes from two to four ribs at 
one time and does an apicoiysis down to the upper intact rib. He then sutures 
the posterior ends of the intercostal muscles to the neck of the lirst intact rib 
posteriorly to keep the apex of the lung down. He uses cyclopropane anesthesia 
iuid states that a relatively deep anesthesia is necessary for the operation. 

This operation has been carried out in the University of Wisconsin Clinic in 
102 cases over a two-year period. Thirteen of these patients w-ere more than 45 
years of age. There was some involvement in the contralateral lung in S4 per cent 
of them and there were advanced lesions in the contralateral lung in 24 per cent. 
He suggests that both the pre- and postoperative administration of opium bo 
reduced to a minimum and that oxygen therapy be continued as long as there is 
evidence of anoxemia. The chief complication has been atelectasis which fre- 
quently comes on after apicoiysis. He advises clearing the bronchia! tree in wet 
cases. Atelectasis may be treated by bronchoscopic aspiration. 

An effective collapse was obtained in TT per cent of the cases. There were 
14 deaths in the group, or a mortality rate of 13.7 per cent. He believes that the 
ideal cases for the Semb operation are those patients in good condition with a 
good contralateral lung, in whom other systemic compiicatioms are absent and 
where the cavity is large, thin-walled, and easily collapsible. The use of api- 
coiysis in an unselected group allowed the authors to derive the first tentative 
indications for tlie operation. They conedudo that in repeating the same cases 
they would decrease the extent of lysi.s in 10 per cent of the cases and not do -i 
lysis in another 20 per cent. 


Dr. Ethan Flagg Butler. Ithaca, X. Y., dc.scribed Myoplastic Thoracoplasty 
The operation is indicate.! e.speeialiy in large anterior apical cavities .and i.' 
carried out through an anterolateral inci.sioii, extending from the midclav'icle to 
the anterior axillary line at the level of the fourth interspace, a.ui thence down 
ward an additional three inches. The insertion.^ of both pectoral muscles ar'. 
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past ten years. In 5(3 cases of broncliogenie 
positive biopsies by aspiration, while there 
failures as proved by aspiration biopsies. 


cureiuonia tliero ■wore t50 per cent 
were 57.1 per cent bronclioscopic 


In discussing Dr. Binkley's paper, Dr. J. J. Singer, Los Angeles, Calif., and 
. Ealph B. Bettman, Chicago, 111., warned of the dangers of pneumotliorn.v, 
empyema, and embolism. Dr. Singer advocated artificial pneuiiiotliorax- followed 
by thoracoscopic e.x:amiiiatioii and biopsy. Dr. D. C. Elkin, Atlanta, Ga., stressed 
the importance of a positive diagnosis in suspected carcinoma of the lung, for 
otherwise the patients would not submit to operation. 


Dr. William M. Tuttle and (by invitation) Dr. J. P. O’Connor, Detroit, 
Mich., discussed e.xtrapleural thoracoplasty in tlic presence ef contralateral pneu- 
mothorax. Eiglity-si.x patients who had pneumothorax on one side were sub- 
jected to thoracoplasty ou the contralateral side. Fifty-one of these showed 
cavitation; in IS the cavities reiuaiued open, but iii (39 per coat they were closed 
following thoracoplasty. Twenty-spven of these patients still have a pneumo- 
thorax. The mortality rate was 21.1 per cent; 0.4 per cent died shortly after 
operation and in 11.7 per cent death occurred late. Tiventy-two per cent of llie 
patients showed arrest of the disease. 


Dr. Pol N. Coryllos and Dr. G. G. Omsteln, Now York, N. Y,, discussed Tension 
(Giant) Tuberculous Cavities; Pathogenesis, Mechanics, and Surgical Manage- 
ment. Dr. Coryllos stated that these large round cavities coiitniiv air under 
positive pressure with a higlier percentage of oxygen and less carbon dioxide 
than alveolar air. He showed diagrams illustrating the effects produced by 
varying degrees of bronchial stenosis. lu moderate stenosis the air passes both 
ways relatively freely. In. more advanced stenosis air is able to eater the cavity 
on inspiration, but part of it is trapped on expiration, thus producing a coustam, 
positive pressure within the cavity, thereby causing it to enlarge rapidly, lu 
complete stenosis atelectasis results. These authors have demonstrated by gas 
analysis and by the injection of lipiodol directly into the envity through ttie 
chest wall that there is a communication with the bronchial tree in these cases. 
The trapping of air in the cavity and the production of a positive pressure pro- 
duce a vicious cycle, and reduction of the pressure within the envity by aspiration 
of air may control this vicious cycle and allow air to escape on expiration. 

Dr. Coryllos believes that the only cure for such cavities i.s obliteration of the 
bronchial opening by the application of sclerosing suhstixuees or by muscle tran.s- 
plants. He stated that the experiments so far liave not been productive of po.d- 
tive results but have opened up an interestiug problem for further investigation. 


Dr. Jerome E. Head, Chicago, lib, described a multiple stage musclo-.spbttiiig 
operation for extrapleural thoracoplasty -which ho had done first ia 192S but had 
then abandoned. Jtore recently he Imd again begun doing this tiiie of procciiure 
because it reduces shock and infection to a minimum and decreasu.s parailo.vwa 
respiration. It nlso preserves the muscles of the .shoulder girdle. It i.s carriml 
out in six stages, three posteriorly and three anteriorly. .Mo.st of the rib slnp- 
pin<r is done subcutaneously by an especially coustruoted periostcotomc. ilm 
perrosteum of the upper six ribs posteriorly is destroyed. Apieoiys.s may be done 
in conjunction with the upper posterior stage. 


Dr. Owen H. Wangensteen, Jliuncapolis, Minn., nl.so discus.icd a method for 
doing thoracoplasty through short incision... Tlie operation is done throtiHh 
short anterior and posterior incisions, wliieli depended initially upon the direction 
and insertion of the external intercostal niu.scle bundlc.s. Thu lower borders 
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Careful hemostasis is required and it is, of course, necessary to make an airtight 
closure. Frequent refills are necessary in the early stages, two a day for the first 
few days, but eventually onlj- one refill everj' two or three weeks will be needed. 
It is necessary at first to maintain a positive pressure of 10 to 20 cm. of water. 

Serosanguineous effusion occurred in practically all cases. This should be 
aspirated. In one instance infection developed in this fluid and the cavity had 
to be drained. One patient died from hemorrhage. The temporary results were 
•satisfactory in most instances. It is not to be used when thoracoplasty is suit- 
aide. The pleura is usually stripped down to the level of the seventh or eighth 
rib posteriorly. The most common complications are serosanguineous effusion, in- 
jury to tire pleura, emphysema, and hemorrhage. Infection is apt to be serious. 

This paper was discussed by Dr. Churchill, who stated that he felt that the 
procedure was of value, but that he wished to emphasize that it was more 
dangerous than thoracoplasty. Dr. John C. Jones, Los Angeles, Calif., emphasized 
the absence of deformitj' following extrapleural pneumothorax in young cliildren. 
Dr. Coryllos insisted that the operation .should be called pleuroly.sis and said that 
it was not a satisfactorj’ procedure wdiere there was fibrosis. He felt that it was 
a suitable procedure for cases with bilateral disease where thoracoplasty was con- 
traiudicated. He does the operation under local anesthe.sia and uses a Cameron 
light for better vision. He uses small sponges soaked in novocain and adrenalin 
with which to strip the pleura. 

Dr. John 0. Jones, Los Augeles, Calif., discussed the indications and contra- 
indications for lobectomy and pneumonectomy in pulmonary tuberculosis. He 
reported four cases in which such procedures had been carried out. The fir.st one, 
a man, had the right upper and middle lobes removed for uncontrollable hemor- 
rhage. Thoracoplasty was done later for obliteration of the cavity. The second 
patient, a 28-year-old woman, had stenosis of the left main bronchus with severe 
bronchiectasis distal to it, for which pneumonectomj' was done. There was a 
persistent bronchial fistula. Eight weeks after the pneumonectomy she developed 
ail exudative lesion in the right lung, but this is now apparently improving. The 
third case, a 29-year-old female with a large apical cavity, had had an extensive 
thoracoplasty in 193(i, but without obliteration of the cavity. There was no evidence 
of tracheobronchial tuberculosis. The upper lobe was removed and there was 
demonstrated a 2'/. cm. residual tuberculous cavity. She developed a bronchial 
fistula which has now practically he.aled over. The fourth case, a -19-year-old 
woman, had a lesion of the right lower lobe which was thought to be malignant. 
Pneumonectomy was done through the anterior approach and there was a rela- 
tively uneventful convalescence. 

The indications for lobectomy or pneumonectom 3 ' are: (1) failure to re.spond 
to other procedures; (21 persistent hemorrhage; (3) suppurative lung disease and 
tuberculosis in the presence or absence of bronchial occlusion; (4) persistent 
cavitation after complete thoracoplastj’; (ii) atelectatic hono.vcombed lobe after 
complete thoracoplast.v; and (ti) bas.al cavities which fail to heal after the usual 
procedures. 


In discussing this paper. Dr. Evarts Graham, St. Louis, iMo., recalled that 
Tullier removed a portion of the right lung and found it to bo tuberculous ap- 
proximately fifty years ago. He (Dr. Graham) had done two lobectomies to 
arrest hemorrhage and three others for calcified lesions which were in all prob- 
ability tuberculous in origin and one other lobectomy for what was thou'dit to 
be a tumor but which proved to be a tuberculoma. Ho emphasized the Lpor- 
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divided. The first rib may be left in place, but the second and tliird ribs are 
removed from sternum to vertebral bodies. Tl.e ape.v of tlie lung is strijiped down 
to t le desired level and the pectoral muscles are swung across above the lung 
and sutured to the posterior wall so as to form a muscle diaphragm for holding 
the lung down. “ 

The operation has been carried out in 10 cases with 2 deaths, one from a spon- 
taneous pneumothorax in the other lung and the second from the lato effects of 
wound infection attributable to a pre-existing mixed infection empyema. Of 
the 10 cases, 3 have shown entirely satisfactory results, 1 is questionable, and 4 
have been unsatisfactorj'. Dr. Butler now thinks that it is probably better to 
remove the first rib to avoid the formation of a dead space. 

In the discussion of this group of papers on pulmonary tuberculosis. Dr. Edward 
S. Welles, Saranac, K. Y., raised the question as to whether there might be 
lymphatic blockage of the breast following Dr. Butler ^s operation. lie reminded 
the audience that Dr. Archibald had used a muscle flap in his apicolj'sis but had 
given it up because of the marked degree of muscle atrophy which followed. 
He advised against using the Semb operation as a routine procedure and stressed 
the importance of better x-ray plates, particularly the importance of overexposure 
of the involved side in an attempt to demonstrate residual cavities in a collapsed 
lung. 


Dr. Cameron Haight, Ann Arbor, Mich., stated that they were no longer using 
the Alexander type of muscle transplant to the apex. He also said that they 
had given up cavit}' drainage in large tuberculous cavities. Dr. J. J. Singer, 
Los Angeles, Calif., called attention to bronchiectasis in association with pul- 
monary tuberculosis as being one of the causes of failure of thoracoplasty. Dr. 
Warriner Woodruff, Saranac, N. Y., also called attention to the dangers of the 
Semb operation and warned against its too frequent use. He had found that it 
increased the occurrence of atelectasis and also Increased the chances of tubercu- 
lous infection of thoracoplasty wouiid.s, probably duo to the division of infected 
mediastinal ljunph channels during the dissection. Dr. Kichard Overholt, Boston, 
Mass., expressed disappointment at the results obtained by apicolysis but stated 
that he felt that it was of some value. He still favors the large posterior incision 
because he feels that shock is not due to the amount of muscle and skin severed 
but primarily to the amount of rib removed, and to control this he advises waiting 
a sufficient time between stages. Dr. Pol N. Coryllos, New York, N. T., pointed 
out the trend toward complete selective collapse, especially in bilateral ca.se.s. 
He stated that paralysis of the diaphragm increa.sed the chances of atelectasis, 
a condition which should always be kept in mind and treated by aspiration u'hen 
it occurred. Dr. Joseph Gale, Madison, Wis., emphasized the importance of post- 
operative compression of the chest by the John Steel type of brace. Dr. Hut tr 
advised doing wet cases in the afteniooii, to give them a chance to c car t lo 
cavities out during the morning. 


Dr. Eonald Belsey, London, England (by invitation), introduced by Mr. J. E- H. 
Roberts, London, England, and Dr. Edward D. Churchill, Boston. -Mass. ,kscns>cd 
Extrapleural Pneumothorax, a procedure introduced by Grat and irs 
Eobert-S in 1.033. It .apparently is indicated in patients in whom 
would be de.sirablo but for certain re.asons m contraindicated. Jhe ; ■ 

carried out under cyclopropane aiic.sthesia and an incision is made over t it tour i 
rib centering over its angle. The rib is re.sected posterioHy as far ns 
verse proee.ss; the pleura is then exiiosed and separated from the cdics na <i 
careful dissection until n sullieient amomit is free to give the desired collnp'i'. 
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fistulas lead to empyema. There are no symptoms if the fistula is small, and it can 
be detected only by gas analysis. He accounted for his low rate of fistulas with 
the Jacobeu.s operation bj' stating that he worked only in the parietal subpleural 
space. 

Dr. Alton Ochsner and (by invitation) Dr. Michael DeBakey, Kew Orleans, La., 
described The Operative Correction of Pectus Excavatum. It is usually con- 
genital, consisting of depression of the sternum and costal cartilages, and is not 
due to rickets. It occurs four times as frequently in men as in women. The 
various causes to which it is attributed are that it runs in families, is due to 
growth disturbances, perhaps is due to pituitary influence, is due to mediastiuitis, 
with resulting inward pull on the sternum. Few cases are due to acute trauma, 
occupation (as cobbler’s disease), or poor posture. 

It is characterized by depression and rotation of the sternum, a decrease in the 
anteroposterior thoracic diameter, and an increase in the transverse diameter. 
The heart is displaced usually to the left, with rotation and compression. The 
lungs may be compressed, as ma}' the esophagus; and the diaphragm is depressed. 
Signs and symptoms may be absent. If present, they consist of: (1) cardiac: 
dyspnea, palpitation, pain, and decompensation; (2) pulmonary: dyspnea, 
cyanosis, cough, reduction in vital capacity; also dysphagia and dyspepsia; the 
patients are weak, asthenic, and debilitated. It is to be differentiated from 
rickets. Complications include myocarditis, bronchitis, and tuberculosis. 

The treatment may be conservative, such as breathing, posture, and orthopedic 
exercises. Three types of operation have been used: (1) chondrosternal resec- 
tion (10 cases with 2 deaths); (2) T-sternotomy with splitting of the sternum 
and some sort of wedging apart of the sternal segments (14 cases done, with 8 
cures, 4 deaths, and 2 failures); (3) sternal mobilization with chondral re.seotion 
(8 cases done, with 7 cures and 1 failure). The operation is done only for marked 
sjTnptoms and disability. Dr. Ochsner reported a case in which he had done the 
latter typo of operation through elliptical incisions, freed and elevated the 
sternum over a Parham band, which he attached to an anterior plaster shell. 
The result was quite sati.sfactory. 

In discussion. Dr. Jerome Bead, Chicago, HI., reported two cases operated upon, 
with one death, and said that symptoms may be present even if the heart can 
escape to the left. Dr. James C. Sandison, Atlanta, Ga., reported two cases, one 
in which he used a sternal bone (tibial) wedge, and the other, a Parham band, 
which he advised not putting too high. Dr. Och.suer said that he would u.so two 
Parham bands instead of one on life next ca.se. 

Dr. John V. Bohrer and (by invitation) Dr. Charles W. Lester, New York, 
N. Y., di.scus.sed Late Results of Lobectomy for Bronchiectasis in Children. They 
made a careful survey of the 4 cases reported before the American Association 
for Thoracic .Surgery in 19.34 and added 6 ea.se.s operated upon .since that time. 
KigUt of the 10 cases recovered anil are now in good general health. The authors 
pointed out the fact that these patients had been operated upon during the past 
nine years and for this reason the mortality rate was higher than would be likelv 
:it pre.sciil liecau.so of tho important recent improvements in the (cchuiquo of the 
operation. One patient was subjected to a single stage pneumoneetomv; 2 had 
complete iincumoncctomies done in two .stages (the lower lobe being "removed 
first); tho right middle, and lower lobes were removed in 1 ca.se; and 6 had 
single lobe.s removed. 

1\ here :ill of the diseased tissue was removed, cure has been complete In 
tho.so patients with slight involvement of the upper lobe at the time of removal 
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tance oi not attempting to develoi> this phase of tuberculosis surgery too rapid))-. 
Dr. Robert Glen Urquhart, Norwich, Conn., felt that tubercuIou.s stono.si.s of the 
bronchus was a sound indication for pneninonectomy. 


Dr. H. McLeod Riggins, New YorJt, N. Y., discussed Tuberculosis of the Bronchi 
Complicating Pulmonary Tuberculosis; Its Effect Upon Closure of Pulmonary 
Cavity, He stated that tuberculous eudobroncbitis secondary to piilniouary 
tuberculosis was a serious complication, making the patient a poor surgical risk 
and increasing the danger of emphysema and atelectasis. He cla.s.sifiod tlipso 
lesions as: (1) catarrhal, (2) ulcerative, (3) liypcrplastic, and (d) ftbrostenotic. 
The bronchial lesion interferes with the ability of the lung to eliminate secretions 
.and also increases the pressure wdthiii the lung, thereby causing an increase in the 
size of cavities. He stated that the bacterial flora within the bronchi altered 
the clinical picture. The recommended treatments have been: (1) postural 
drainage, whicli is of questionable value; (2) pneumothora.x, which is distinctly 
dangerous; (3) bronchoscopic treatments, which are valuable especially when 
used in conjunction with silver nitrate, the electric cautery, and ionization. In 
his group of patients, 30 per cent were worse, 45 per cent were improved, 8 per 
cent healed, 4 per cent unknown, and 11.7 per cent dead. 


Dr. J. J. Singer, Los Angeles, Calif., in discussing this paper, stated that many 
patients who were repeatedly bronchoscoped felt better afterwards, hut after a 
time this was dependent not so much upon the drainage as upon the repeated 
use of cocain. He felt that bronchoscopic dr.ainage was palliative at best and 
urged earlier resort to surgery. 


Dr. Oscar Auerbach, New York, N. Y., read a paper on Bronchopleural fistulas 
Complicating Pulmonary Tuberculosis: A Clinical P.athological Study. Ho 
st.ated that it was the commonest cause of infection of the pleura. Out of 1,000 
cases of librouleerative tuberculosis, 7S patients developed bronchopleural iistuhi-s; 
67 of them had single fistulas, and II had multiple fistulas. He classified them a.s: 
(1) fistulas without pre-existing pncuniothora.v, which are usually fatal; (2) 
fistulas complicating artificial pneumothorax; many of these patients survive and 
they account for 70 per cent of his series; (3) fistulas developing after internal 
pneumolysis operations (tuberculous caseation, cxc.avation, on to fl.stula forma- 
tion). The second group occurs from two to six months to four years after 
the institution of pneumothorax; they are caused by the liquofaetion of small 
caseous foci or cavities communicating with a bronchus and breaking through 
into the pleura. They are .apt to follow collap.se of acute e.xudative lesion.s, .so 
this may be considered a serious contraindication to collap.se in this typo of ease, 
as the "collapse seems to increase the chances of certain areas' slonghing out, 
thus leading to fistula formation. The third group (after the .Taroheus opera- 
tion) accounted for 1.2.5 per cent of Dr. Coryllos' .series. 

Adhesions which may bo cut arc of three types: (1) fibrous (h.valui>/.e<I 
connective tissue), which are safe to cut; (2) round hands, often containing lung 
tissue; and (3) fanlike bands, always containing lung tissue. When lung tis.sue 

is cut, necrosis ensue.s and empyema develops. 

He.aling in festulns may oceur spontaneously, duo to olditcnition >j t in 
pleura. The pleural layers may stick together or exudate may seal the listula 
and form a fibrous sear. The temporary clo.sure often oeeiir.s due to fibrinon.s 
plugs. The size of the fistul-.vs varies from 1.0 mm. to -1.0 cm. Si.vty per cent 
arc in the upper lobes. 

In di.seus.sion Dr. Coryllos .-■aid that broiiehopleural fi.stiihi wa.s rare without 
pueuniotliora.v because of the pnitection afforded by pleiirnl aiiliesioii.s. All 
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Norman E. Preemax, M.D., Philadelphia, Pa. 

'^WENTY-FIVE papers were presented. The following subjects were considered 

to be of particular interest to surgeons: 

Frederick J. Pohle and F. H. L. Taylor, of Boston, Alass., discussed the coagu- 
lation defect in hemophilia and described the use of a globulin substance derived 
from beef plasma as a local hemostatic agent in this condition. Excellent results 
were obtained. 

William Dameshek and Steven O. Schwartz, of Boston, Alass., were able to pro- 
duce hemolytic anemia in the experimental animal by the injection of hemolytic 
sera. The hemol 3 ’tic sjuidromes were characterized bj' spherocj'tosis, increased 
fragilit)', and reticulocj-tosis. 

Edwin E. Osgood, of Portland, Ore., studied the comparative effects of sulfa- 
nilamide and antipneumococcus serum on the growth of pneumococci obtained 
from human bone marrow. Both serum and sulfanilamide inhibited the growth of 
the organisms, but the greatest effect was observed w’hen thej' were used together. 
Prom this observation it was suggested that pneumococcus infectious might well 
be treated bj' the simultaneous administration of specific serum and sulfanilamide. 

W. T. Salter and F. N. Craig, of Boston, Mass., found that the plasma of 
hj-perthyroid patients conferred an increased metabolism upon tissue slices ob- 
tained from pedigreed mice. The increase in oxj'gen utilization of the surviving 
tissue after incubation in plasma was proportional to the increase in basal 
metabolic rate of the patient. The plasma of normal subjects or of subjects in 
whom the basal metabolic rate was increased because of leucemia did not produce 
auj' increase in the oxj-gen consumption of tissue slices. 

Allan T. Kenyon, Irene Sandiford, A. Hughes Bryan, Kathryn Knowlton, and 
F. C. Koch, of Chicago, 111., administered testosterone j)roportionate to eunuchoids 
and to one eunuchoid of pituitarj’ origin over prolonged periods of time. Thej- 
obsorved marked masculinization of the genitals, prostate, and secondarj' sex 
characteristics. There was no effect on spermatogenesis. The beneficial effect 
persisted onU' as long as medication was continued. 

H. B. Friedgood and S. L. Gargill, of Boston, Alass., studied the androgen 
excretion in the urine of two patients with virilism from adrenal cortical tu- 
mors. In both patients the androgen determinations bj- chemical analvsis ex- 
ceeded 1100 international units. After complete removal of the tumor in one 
patient, tlie androgen values fell to normal. In the other patient complete re- 
moval of the tumor was not possible. The increased androgen excretion persisted. 
In eight eases of hirsutism in which no adrenal cortical tumor could l)e demon- 
strated. the androgen excretions were below 300 international units. 

Tom D. Spies and WUliam B. Bean, of Cincinnati, Ohio, found that nicotinic 
acid in addition to preventing pellagra was also effective in preventing roent'mn 
sickles. An increased porphyrinuria was observed in the latter conditimi. 

for iiublication. May 193 S, > 
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of the loH-er lobe, tlie disease lias progressed, necessitating removal of the upper 
lobe. Even following complete pneumonectomy there has not been any appreci- 
able deformity. The authors conclude that extirpation of the disca.sed lung tis.suo 
is the only means of curing bronchiectasis. 

Dr. Edward D. Churchill, Boston, Mass., said that lobectomy really cures chil- 
dren even if they do not appear sick, and many broiichiccfatie children on sound 
regimes do not look sick. The disea.se must be proved by lipiodol. It progrcs.so.s 
very slowly. Fibrosis and emphysema occur in the good portions of the lung 
from constant infection. 


Dr. Minas Joannides, Chicago, 111., spoke on the Mechanics of Pulmonary Ab- 
scess and Bronchiectasis with Suggested Method of Treatment. He stated that 
abscess may follow pneumonia, trauma, aspiration, embolus (which caiise.s in- 
farct); and the organisms are fu.siform bacilli, spirochete.s, and diphtheroids. 
Infection is facilitated when blood is present in tiie bronchial tree. The coiir.se is 
broadly the same as infection and absee.ss formation in other tissues. Hj-peremia, 
stasis, exudation go on; the abscess forms under the condition of low o.xygen 
tension. The treatment is oral hygiene, postural drainage, x-ray and bacterial 
study, arsphenamine, and increased moi.sture in the air in the room, including 
goinenol in the steam. This causes hyperemia, inoreaso in sputum, and increased 
coughing and removal of exudate. (This may be overdone and may produce 
pulmonar}' edema.) 

Dr. Joannides .stressed the importance of early differentiation of ordinary 
pneumonia and the pneumonitis which precedes ah.sees.s. He said that fu.sosjiiro- 
chete.s should always be looked for in the sputum. Proper treatment in this .stage 
will likely abort the infection. Neo- or sulpliarsphenaminc in 0..'1 to 0.(1 gm. 
every two or three days is a great aid. Artificial pneumothorax i.s definitely con- 
traindicated, as it promotes atelectasis and produces a spread of the infection. 


In discussion. Dr. Joseph Weinberg, Omaha, Hcb., .said that the mochani.sm of 
infection was much more important than the organi.sm.s, that, treatment varied 
with the organi.sms, and that iodized oils should not he u.sed. Dr. Jerome B. 
Head. Chicago, 111., said that fusospirochetes were seen only in poor palient.s; .such 
patients get intoxicated (to the point of ano.sthesia) and aspirate from dirty 
teeth and gums. Ninety per cent of these ahsccsse.s are located posterior to and 
below the spinal angle of the .scapula. Dr. Ralph B. Bettman. Chicago. Tib. .said 
that gentian violet put into the mouths of anesthetized ilog.s wa.s alaays found m 
the lungs when the dogs were sacrificed. 


Dr. Otto C. Pickhardt, Dr. William H. Stewart, and Dr. Grant 
York N. Y., showed .some interesting moving pictures, Cine uoroscopic 

of Peculiar Breathing and Chest Motion, after ; ’ill” ' 

mothora-x, etc. This technique appears to have groat po.s.-ibibtn.s 


• t. T^.. O' r FisJih.ick. U 
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'T^WEjNTTY-FIVE papers were presented. The following .subjects were considered 

to be of particular interest to surgeons: 

Prederick J. Pohle and F. H. L. Taylor, of Boston, Mass., discussed the coagu- 
lation defect in hemophilia and described the use of a globulin substance derived 
from beef plasma as a local hemostatic agent in this condition. Excellent results 
were obtained. 

William Dameshek and Steven O. Schwartz, of Boston, Mass., were able to pro- 
duce hemolytic anemia in the experimental animal by the injection of hemolytic 
sera. The hemolytic syndromes were characterized by spherocytosi.s, increased 
fragility, and reticulocytosis. 

Edwin E. Osgood, of Portland, Ore., studied the comparative effects of sulfa- 
nilamide and antipneumococcus serum on the growth of pneumococci obtained 
from human bone marrow. Both serum and sulfanilamide inhibited the growth of 
the organhsm.s, but the greatest effect w'as observed when they were used together. 
Prom this observation it was suggested that pneumococcus infections might well 
be treated by the simultaneous administration of specific serum and sulfanilamide. 

W. T. Salter' and F. N. Craig, of Boston, Mass., found that the plasma of 
hjperthyroid patients conferred an increased metabolism upon tissue slices ob- 
tained from pedigreed mice. The increase in oxygen utilization of the surviving 
tissue after incubation in plasma was proportional to the increase in basal 
metabolic rate of the patient. The plasma of normal .subjects or of subjects in 
whom the basal metabolic rate was increased because of leucemia did not produce 
'luy increase in the oxygen consumption of tissue slices. 

T. Kenyon, Irene Sandiford, A. Hughes Bryan, Kathryn Knowlton, and 
Koch, of Chicago, Hi, administered testosterone proportionate to eunuchoid.s 
und to one eunuchoid of pituitary origin over prolonged periods of time. They 
observed marked raa.sculinizatioii of the genitals, prostate, and secondary sex 
characteristics. There was no effect on spermatogene.si.s. The beneficial effect 
potM.-ited only as long as medication was continued. 

S- B. Eriedgood and S. L. Gargill, of Boston, Alass., studied the androgen 
excretion in the urine of two patient.s uith virilism from adrenal cortical tu- 
uior.-'- In pnjjgnfj jjjg androgen determinations by chemical analysis e.x- 

'-ft.ded .300 international units. After complete removal of the tumor in one 
I'utient, the androgen values fell to normal. In the other patient complete re- 
woval of the tumor was not possible. The increased androgen excretion persisted. 
^ eiyht oases of hirsutism in which no adrenal cortical tumor could be demon- 
'trated^ the androgen excretions were below 300 international unit.'-. 

Tom D. Spies and William B. Bean, of Cincinnati. Ohio, found that nicotinic 
in addition to preventing pellagra wa,s also effective in preventing roentgen 
- An iiicrea.scd porphyrinuria was observed in tbe latter condition. 

for publication. Slay 23. 193S. 
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John BusseU Smith and WUliam Bryan Kountz, of St. Louis, Mo., perfused 
cadavers immediately after death with oxygenated, dellbrinated Wood. With a 
constant arterial injection of GO c.c. per minute, the blood pressure of norma! 
subjects was found to be lower than the pressure observed in subjects which had 
exhibited arteriosclerosis or hj'perten.sion before death. Injection of pressor sub- 
stances produced a marked increase in blood pre.s.suro in tlie iiypertensii-e .sub- 
jects, but in the arteriosclerotic group the ri.se ivus less tlinu in the nornml.s. 

Eugene A. Stead, Jr., and Paul Kiinkel, of Boston, Jlas.s., de.scribed a plethys- 
niographie method for the determination of the blood (low through the foot. At a 
temperature of -13° C., the average flow of blood was found to bo 17 e.e. per min- 
ute per 100 c.c. foot volume, only one-half as great as that through the hand 
at the same temperature. In patients with asymptomatic obliterative vascular 
disease, the flow was reduced by 50 per cent. In patients with .symptoms of va.s- 
eular insuflicieucy the flow was reduced by more than GO per cent. Yasomotor 
reactions were observed in the blood flow through the foot comparable to those ol>- 
served in studies on the hand. 

George P. Robb and Israel Steinberg, of Mew York, N. Y., detailed a practical 
and .safe method of visualization of the chambers of the heart, the pulmonary 
circulation and the aorta in man. Thej' injected 70 per cent diodrast into the 
arm vein with great rapidity and, by x-ray studies taken 1 to 2 seconds later, 
were able to outline the vena cava, right auricle, right ventricle, and pulmonary 
arterie.s. Eight to sixteen seconds later (the circulation time wa.s mea.sureil by 
the cyanide method), they were able to outline the loft ventricle and aorta. 
In. over 100 injections, no serious mishaps were observed, although a fall in blood 
pressure and rise in heart rate ^rere frequent, while chills or nrticaihi were oh.^orivd 
in about 10 per cent of the cases. 

Jerome W. Conn and B. H. Newburgh, of Ann Arbor, Jlich., studied the car- 
bohydrate metaboli.sni in six cases of chronic infectious hepatitis. The charac- 
teristic findings in all the cases were a low fasting blood sugar and an inability 
to store carbohydrate. When deprived of carbohydrate in the diet for forty- 
eight hours, three of the patients went into hypoglycemic .shock. All patients 
showed a diabetic type of sugar tolerance curve. The carbohydrate utilization, 
however, was unaffected. The essential feature appeared to bo liver damage with 
consequent inability to store or relea.se glycogen. Removal of a diseased gall 
bladder brought about complete return to normal function in two of the paticnt.s. 


THE FIFTY-FOURTH MEETING OF THE AMERK'AN AEilOCIA- 
TION OP ANATOMISTS, UNIVERSITY OF PITTSBUJiOJI, 
PA., APRIU 14-16, 1938 

Edward A. Boydbm, Ph.D., ^riNXiaroMs. JIln-.n'. 

fFrom the UniventUt/ of Minnesotaj 

'T'SIS meeting, held in coujuiietion with the American .Ls.sociatum | 

1 Anthropologrsts, wa.s of special interest :..s marking ' i.t 

founding of tho Association, in recognition of which a limited issue • • 

of the first pre.si<lent, Joseph Uiclr, of Pliiladeljihia, had ia'cu modeled h} the hit. 
Dr. Robert Tait McKenzie, .ii.siinguislie.l American M'liiptor and former memner 
of tlio Associafioii. 

aecelved tor pubncaUoii. ifay 14. 193S. 



REVIEW OF RECENT MEETINGS 


317 


At the subscription dinner, further commemorating this anniversary, a telegram 
was' received from President Roosevelt, following which official greetings from the 
Anatomical Society of Great Britain and Ireland were presented by Dr. John 
Beattie, Director of Research of the Royal College of Surgeons in London. Letters 
of felicitation, also, were read from every anatomical society in Europe. Inci- 
dentally, it was noted that the American society is one of the three oldest, having 
been organized less than a year after the British and German organizations. The 
rest of the evening was devoted to a scholarly presentation of the history of the 
American association by the retiring President, Dr. Prederick T. Lewis, of Harvard 
University. He divided the life span of the Society into three periods, the first of 
which, extending through the presidencies of Joseph Leidy, Harrison Allen, Thomas 
Dwight, Frank Baker, and Burt G. AVilder, was characterized by almost exclusive 
attention to gross anatomy as an adjunct of surgery. In the second period, under 
the influence of Huntington, Minot, and Mall, American anatomists entered upon 
active morphological research, participating especially in striking advances in tlie 
field of descriptive embryology. In the third period, initiated by Harrison’s dis- 
covery of the method of tissue culture and continuing to the present time, the work 
of the Association has become predominantly experimental. Reminiscences of the 
first two periods were then given by former presidents of the Association, Dr. 
J. P. McMurrich, of Toronto, and Dr. C. F. W. McClure, of Princeton. Rising to a 
toast. The Future of Anatomy, former president Herbert M. Evans, of California, 
humorously remarked that, in consequence of the polygamous union of physiology 
with chemistry and physics, there had been delegated to anatomy the significant 
ta.sk of interpreting function in terms of structure. 

Tile opening session, likewise striking a festival note, was given over to other 
past presidents of the Association: R. 6. Harrison, of Yale, speaking on factors 
in the development of the ear; E. K. Bensley, of Chicago, on plasmosin, an im- 
portant constituent of protoplasm; C. M. Jackson, of Minnesota, on the nature of 
the abnormally rapid increase in body weight following suppression of growth; 
Florence R. Sabin, of the Rockefelle.r Institute, on tuberculous allergy without 
infection; G. L. Streeter, of the Carnegie Institution, on the origin of gut 
endoderm in monkey embryos; and C. R. Stockard, of Cornell, on structural dis- 
harmony in the development of upper and lower jaws following extreme hybrid- 
ization. The paper of W. H. Lewis, of Baltimore, illustrated by moving pictures 
of Ijmiphocytes and monocytes in tissue cultures, was deferred until the last morn- 
ing of the sessions. 


On tho second and thiixl mornings, there were four round table discussions, all 
largely attended. Tho first, under tho chairmanship of Edgar Allen, of Yale, te- 
tempted to cover the entire endocrine control of the female sexual and reproductive 
functions in monkeys and other primates. The second, under A. W. Meyer, of 
Stanford University, discussed some aspects of tho pelvis and vertebral column. 
The third, under J. C. Hinsey, of Cornell, dealt with visceral afferent pathways 
and visceral sensation. The fourth, under Hal Downey, of Minnesota, restricted 
itself to the lymphocyte. Abstracts of these discussions will appear in the 
May number of The Anatomical lleconl (71: No. 1, 1!)3S). 


In conjunction with the anthropologists, several anatomists participated in 
a symposium on growth and at a joint evening .ses.sion in the Alellou Institute 
Dr. Franz Weidenreicb, of Peiping Union iledical College, presented his strikim^ 
•studie.s on tho thirty-eight specimens of Sinanthropus Pekinensis— an ancient race 
interpreted as antedating the “ape-man” of Java. In a final joint session six 

Tw of facial skeleton to the cranial base 
(W. M. Cobb, of Harvard Univers.ty); rare features in the tibia (Ales Hrdlicka 
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of Washington, D. C.); body build and pelvic tj-pe in white women (W. W. 
Greulich, of Yale); calcification patterns of human deciduous teeth (I. Schour, 
of Illinois); regional trends in human malformations (W. P. Peterson, of Illi- 
nois); and the pigments and color of living human skin (B. A. Edwards, of Har- 
vard). 

The Friday afternoon session wa.s devoted to the viewing of si.vty-oight dem- 
onstrations, 9 of which required moving pieture.s. 

In the remaining three half days, 170 short papers of 10-minute length were 
reported, these being clas.sified approximately a.s follows: endocrinology, 51; 
neurology, 11; embryology, 20; hmtology and blood, 20; gro.s.s and eompurativo 
anatomy, 16; miscellaneous, 7. Abstracts of these may be seen in the Jlarch 25 
number of The Anatomical JlecoriJ (70: No. 1, Suppl. 3). 

Officers elected for the ensuing two years or more are as follow.^: President, 
Stephen W. Banson (Northwestern University); First Vice-President, T. Wingate 
Todd (Western Beserve University); Second Vice-President, Albert Kuntz (St. 
Louis University); Secretary-Treasurer, Eliot E. Clark (University of Pcnn.syl- 
vania); E.vecutive Committee, George W. Corner (University of Boehc.ster) ami 
Olof Larsen (University of Oregon). 



Book Reviews 


Thoracic Surgery. By Ferdinand Sauerbruch and Laurence O ’Shaughnessy. Cloth. 
Pp. 394, with 215 illustrations, and 15 full page plates in color. Baltimore, 1938, 
Wni. Wood and Company. $13.50. 


Tile volumes on thoracic surgeiy by Professor Sauerbruch have been admired 
and studied with care by thoracic surgeons everywhere. The appearance of this 
abridged "Sauerbruch” in English will be welcomed on every hand. The authors 
state in their preface that their chief aim in this volume is to reach an audience 
less directly concerned with the surgery of the thorax, viz. ; ‘ ' the general surgeon 

or physician, the tuberculosis specialist and more especially the general practitioner. ' ’ 

The entire subject of thoracic surgeiy is briefly reviewed in the pages of this 
monograph and the practices of the Sauerbruch clinic are described. A useful and 
up-to-date bibliography is appended containing a fairly large number of references 
to English and American contributions. The illustrations are excellent and the beau- 
tiful color plates add much to the book. One looks in vain through the text, how- 
ever, for the name or names of the artists who have made so important a con- 
tribution to this work. The liberal use of illustrations by the authors indicates that 
they value highly the capacity of the eye to grasp situations which mere descrip- 
tion cannot elucidate or define properly. It is not without interest that Andreas 
Vcsalius in his Ve Fahrica Sumani Corporis omitted to mention the name of his 
brilliant artist, Jan Stephan von Calcar, whose artistic creations added much to the 
"Pabrica”; yet posterity has rescued his memory from oblivion. 

This reviewer was somewhat astonished to find the operation of posterior thoraco- 
plasty described as being performed still from below upward. The reversal of this 
procedure by Alexander has met witli such universal approbation by thoracic surgeons 
in this country that it seemed unlikely that the older sequence was still in use. In 
the light of the empha.sis placed by the authors on the reraov.al of the panivertcbral 
segments of the ribs in thoracoplasty for tuberculosi.s, it is somewhat surprising 
to note in their illustrations (pages 190 and 192) how long the residual unrosccted 
J)aravertebral segments of the rib.s arc. In the treatment of empyema by intercostal 
drainage and suction, no mention is m.ade of the importance of the .admission of air 
to the pleural cavity or employment of irrigation to secure sati.sfnctory drainage. In 
the recognition of wounds of the heart, the authors make no mention of the increased 
venous pre.s.sure and tlie u.-^e of the tluore.-icope — the two agents of greatest value in 
detection of tamponade of the heart. The chapters on pulmonary suppuration, car- 
cinoma of the lung, and malignancy of the e.sophagu.s tire well done. The authors 


extol paraflin plombage for the treatment of certain typos of pulmonary abscett.s. 
The lii.-^torical aspects of each problem are related in sufiicicnt detail to acquaint the 
reailer properly with the advance in knowledgement tind accomplishment of each 


subject under considenilion. The authors direct attention to the fact that all para- 
esophageal t hiatus! hernias described by the roentgenologist will not bo found bv 
llie surgeon and urge eaution in operating upon tliese unless some viscus other than 
the Stomaeh is engaged in the sac. The text concludes with an appendix in which 
O ’Shaughnessy -s opertit.on of cardio-omentope.xy for cardiac ischemia is described 

This abridged • • Sauerl.rueh ” should prove eminently useful and should find favor 
a walo au«]ieiu*o oi Aincncau rcaderis. 


:uo 
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The Eoentgenologist in Court. By Samuel Wright Donaldson. Cloth. Bp 030 

Springfield, 111., 1937, Charles C. Thomas, Publisher. .$4.00. 

The author has presented the relationship of the physician and medical practice 
to the law m a manner which is authoritative and yet which makes enjoyable read- 
ing. The title is almost too e.\-elusive considering the scope of the book. Although 
written e.xpressly for tlie radiologist, it should he of interest to all practitioners of 
medicine. 

It is unusual to review a hook by citing the table of contents, but in this in- 
stance one can consider that eacli subject is adequately covered, and an index of 
its contents shows the wide interest it should liave for all physicians. 

Any physician may be called into court at any time to testify in a medicolegal 
proceeding. Because of this fact, the following chapters will be fouud to be of 
great interest; “Evidence and Testimonj-,” “Privileged Communications,” “E.\'- 
pert Testimony,” “E.xpert Witness Fees,” .and “Doctor, Take the Stand.” 

Of importance to physicians in relation to their business arrnagements with each 
other and with their hospitals is the discussion of physicians and contracts. 

Other siib.iects of general interest are: “Tiio Belationship Between Physician 
and Patient,” “Walpractice,” “The Physician and the Law of Agency,” and 
“Malpractice Defense and Prophylaxis.” 

Primarily of interest to the roentgenologist arc the chapters on “X-ray Films 
as Evidence,” “Omiership of X-r.ay Films,” and the introduction which deals ivitli 
the legal question as to wliether the practice of roentgenology is tlie practice of 
medicine. 


A Practice of Orthopaedic Surgery- By T. P. McMurray. Pp. 171, with ITS 
illustrations. Baltimore, 1938, William Wood & Co. $5.00. 


The author presents a small hut concise volume on the practice of ortJiopcdic 
surgery% As such it is a wortli-while addition to tiie library of tlie general practi- 
tioner and orthopedic surgeon, too. The general practitioner will find simply stated 
the various lesions commonly seen in orthopedic work and their more useful typo.s 
of treatment. The orthopedic surgeon will find the viewpoint of an eminent ortho- 
pedic surgeon clearly expressed. The author's heritage is pre-eminent coming into 
the workshop of his predecessors, Hugh Owen Thomas and .Sir Robert Jonc.s, both 
of whom are usually regarded as the outstanding leaders of the medical jirofc.s.oon 


toward the present methods used in orthopedic surgery. 

One looking for minute detail of operative toehniquo or treatment will l.c dis- 
appointed, for the detail is lacking. One looking for extensive discu.s.mm of c,m^ 
troversial subjects will be disappointed because for the most part the author h.i. 
given his views and left those of others alone. 

The illustrations are perhaps too scanty, but for tlio most part they arr i car 
and well chosen. The diagrams and drawings are a bit tn„ .dmplc perhaps, but agmu 
they fit in with the plan of the book. For one looking for a brief but .■on, 
treatise on orthopedics, the volume has much to recommend it. 
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' To A LAZY BOY on a warm summer day sleep comes 

easily To a patient oppressed by fear of operative procedure or 
illness, sleep may be difficult. Under such circumstances sleep is 
essential— and often the use of a safe sedative will prove beneficial. 

Ipral Calcium has been used for over 12 years as a safe, effective 
sedative. No untoward organic or systemic effects have been re- 
ported from its use in the usual therapeutic doses. It produces a 
Jeep closely resembling the normal from which the patient 
awakens generally calm and refreshed. Ipral Calcium is readily 
absorbed and rapidly eliminated. Undesirable cumulative effect 
may be avoided by proper regulation of the dosage. 

Inral Calcium (calcium ethylisopropylbarbiturate) is supplied in 2-gr. 
tablets and in powder form for use as a sedative and hypnotic, ^^d m 
%-gr. tablets tor use where it is desired to secure a continued mild 
sedative effect throughout the day. 

Imal Sodium (sodium ethylisopropylbarbiturate) is supplied in 2-gr. 
capsules for hypnotic use; 4-gr. tablets for pre-anesthetic medication. 

for ,Ucra.urc aJJrcs. Elixir Ipial Sodium-Useful where a chanp in the form of medica- 
Pro/tfuioiiu/ 5crvicc tion. Is dcsirablc. ,Onc teiispoonful represents I gr. or Ipr^l oodium. 

Yorl Available in 02 . bottles. 


PRODUCTS 
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CANCER 


With Special Reference 
to Cancer of the Breast! 


By K. J. BEHAX, M.D., E.A.C.S., 

Founder and Formerly Director of the Cancer Department of the 
Pittsburgh Skin and Cancer Foundation, Pittsburgh, Pa. 


SoO Pages, 16S Illustrations. Price, $10.00. 


This new book brings to a focus the literature of the world 
stimulate those who read it to new thoughts and new ideas 
in fundamental cancer research and treatment. 


on cancer. This information will 
which tvil] lead to further success 


The clinician who is seeking to enlarge his knowledge of the oncer problem will particularly 
appreciate this e-xhaustive work. It will be found valuable to the practitioner of medicine, be 
he surgeon, internist or radiologist, whose practice is limited and whose collateral reading is 
not sufficiently e.vhaustive to familiarize him with the more important advances of cancer 
research and cancer treatment. The book was origin.illy written as a treatise on cancer of the 
breast, but since cancer of the breast cannot be understood without a comprehensive knowledge 
of cancer in general, Behan enters into a detailed description of the various phases of cancer, 
and in this .as a setting, places his discussion of cancer of the breast. The book tod.ay gives the 
principal facts and theories concerned with the etiology, the diagnosis and the treatment 
of cancer. 


CANCER BASKS SECOND AS A 
CAUSE OF DEATH 

In no other field in ncdiclno is there greater need for 
n enrefui evaluation of statistics, for puinstakini? re> 
search, and for a more judicious review of deternii' 
iiahio facts than there is in that of cancer. Although 
the death rate per 100,000 of population for cancer is 
not as high as it is for certain other diseases it is 
sulBciently high to have few rivals, and %viicn other 
features of the disease are considered, one may well 
doubt whether cancer is not entitled to the first place 
as the most dreaded malady which a^ects manlund. 
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IS Chapters (400 Pages) 

On Cancer Treatment 

Bch.m devotes over 400 pages (IS 
ch.ipters) to cancer therapy, discuss- 
ing in detail the various therapeutic 
procedures. In the past, medical or 
non-surgical treatment of cancer ums 
usually supcriiciaJJy revieived and in 
many books not even mentioned. 
Here a full discussion of it is given, 
■all the measures, e.vclusive of opera- 
tion, irradiation, and local .applica- 
tions, being covered. Irradiation 
treatment is dealt with thoroughly. 
Operative treatment is covered in 
four e.xceJIeiit chapters, 'vith ample 
illustrations shotving the best pro- 
cedures. Post-Operative Irradiation 
Treatment is .also taken up. Finalh 
there is a ch.apter on Local I real- 
men t. 




Pay As You Read 

Behan’s boot on “CANCER** Js 
able to you on the PAV-AS-VOU- 
READ PLAN. SenJ hr the booi 
noiT, usinj? the coupon jt ^the right, 
pjy foe It 3$ you read «l — at t..e 
low MIC of ^3.00 3 month, the fint 
payment being due 30 days ho.m the 
date of ibipazeot. 


GeniJemen: Send me the new- work on "C\SC£R' by R J 
priced at ^fO.OO. Charge my jccour.t on the Pjy-At i oo ArJJ li-n 
of SJ.OO » month. 


Adder** 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFFILIATION WITH COOK COUNTY HOSPITAL) 

Incorporated not for profit 


Announces continuous courses 


MEDICINE — Special Courses during Au- 
gust including Electrocardiography 
and Heart Disease, Gastro-Enterol- 
og)' in August and October. 

SURGEBY — General Coatses One, Two, 
Three and Six Months; Two Weeks 
Intensive Course in Surgical Tech- 
nique with practice on living tissue; 
Clinical Course; Special Courses. 
Courses start every Monday. 

GYNECOLOGY— One Montli Personal 
Course starting August 22nd. Two 
Weeks Course starting October 10th. 
Gynecological Pathologj’ by Dr. 
Schiller starting October 24th. 

OBSTETEICS— Two Weeks lutensive 
Course starting October 24th. In- 
formal Course starting every week. 


FRACTURES & TRAUMATIC SUR- 
GERY — Informal Course every week; 
Intensive Formal Course starting 
October 3rd. 

DERMATOLOGY & SYPHILOLOGY— 
Two Weeks Special Course starting 
September 19th. Clinical Course 
starting every week. 

CYSTOSCOPY— Ten Day Practical 
Course rotary eveiy two weeks. 

GENERAL, INTENSIVE AND SPE- 
CIAL COURSES IN ALL 
BRANCHES OF MEDICINE, SUR- 
GERY AND THE SPECIALTIES 
EVERY WEEK. 


Teaching Faculty — Attending Staff of 


COOK COUNTY HOSPITAL 

Address: Registrar, 427 South Honore Street, Chicago, Illinois 



THE PARATHYROIDS 

in Health and in Disease 

By DAVID H. SHELLI.VG. B.Sc.. M.D., 
The Jolms Hopkins University and Hos- 
pital. Baltimore. 32S pages. 20 Illustra- 
tloiis. PRICE, s.j.OO, 

During the past tew decades, the parathyroids have 
attracted the attention of 3 constantly increasing 
number of inrestigators, many of whom have sought 
to Jiudy the function and dysfunction of these 
cUndulcs from diflerent, but yet related, »tand- 
roinis. The staitcrcJ information from these in- 
'ejligaiors — ph> Mologl'ts. chemists, pathologisii and 
clinicians — has been molded together in this homog- 
enous whole. The book deals with the various 
rha«cs of the subject as fully as possible for the 
Wncfii of both the investigator and the clinician. 
It cjphins the ncrtnal and jlmormal phenomena 
as^ocuied with pjr.ith> ronJ s«rctioni, or lack of 
secretion, in teims of known laws of physics and 
chemistry, and i^Jpplrmenl^ morphologic palfiolosy 
s'ith paihoh'ric phvuvslok'v. TA/ C. i'. Matby Co., 
Si. Louts. 



A Handsome Permanent 
Binder for “Surgery '' 


ONLY 



The ONLY binder that opens 
flat as a bound book! Made 
of durable imitation leather. 
It will prcjcrs'c your journals 
permanently. Each cover 
holds 6 issues (one volume). Do 
your own binding at home in a few 
minutes. Instructions easy to fob 
, . ‘'Iju coupon for full infor- 

and binder on I0,day free trinl, 

— 3IAID COCRON XOD.VY! 

I COVER CO. 

j «. E.irned St., Detroit, Michigan 

, Mail Poupeid ^ 

« for yean 


I Will remit in 10 days or return bindings collect. 
, Name 


j Address 

I Gly 

t 


State 
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The Western Journal of Surgery, 
Obstetrics and Gynecology 

Official for 


THE PACIFIC COAST SURGICAL ASSOCIATION 

and 

THE PACIFIC COAST SOCIETY OF OBSTETRICS AND GYNECOLOGY 


Focuses Special Accomplishment of Western Organizations 
Gives liberal space to 

Original Papers ^Discussions — Clinical Procedure — Professional Arts- 
rials— Book Eeviews— Abstracts of Current Literature 


-Edito- 


Publishes papers with discussions of 
American Association for tlie Study of Goiter 

Indispensable to specialists and practitioners who insist on 
comprehensive coverage of the better Journals 


Ctiurtett 11. Muyo 
Hownnl O. NjifTxlKt'r 
Dean LewiM 
Loyal Uavis 
Wallace 1. Ti'rry 
Frank W. L.vni'h 
G. Fred Fluhmann 
C. AloxaiuU'f UWhvlu: 
Arnold JapUnon 
Verno C. Hunt 
FrodericU A. Coller 
W. 11 . Lhlnfir^ton 
Claude F. Dixon 
Claude d. Xlunt 
Samuel C. riammor 
Foster K, CoDIns 
J. Louis Kansolioir 
W. O. Tliumpson 
I'klwin 1. Uartlctt 
William 3, Norris 
C. Latimer Caffander 
Alsou Kliffore 
Ladwiir Fraonke) 

Faul Flothow 


Some Current Contributors 

Frank Lakey 
dames C. llluKMin 
Kmiio Uolman 
Cmmct Uixford 
3. Morris SlemuiiH 
Ro^er Andrrnon 
Alex. H. Peacock 
William Frutiv-iH KicaUo(t 
Richard IL Calltdl 
Rcfirinald It. .larkfiuii 
Carl A. Xledblom 
Clarence Tuittnd 
Fdward N, Ewer 
Alice Maxwell 
Casper W. Sharpies 
iromcr IVooihoy 
R. D, Forhos 
H, SenrU 
Edmund Uullcr 
Casper Jlejjner 
Qeorco Swlli 
J. L. IXuhls 
A, Aldrldiro Matthews 
Gcorxe Thomason 


WUIlum ZIlayo 
£. Starr Jinlil 
Herbert Evans 
3. B. Colllp 
Stuart Harrinfi:ioa 
Ltidwl;; A. KntKo 
3Ilc2ine2 Mason 
AKrod W. Adson 
Wilder Feunpid 
Winchcil McK. Cralc 
Charles T. Sturexua 
Lylo O, McNWlf* 
Richard 3. O’Shea 
Donald V. Tnichhaid 
Xhos. F. Mullen 
Martin Nordlaad 
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George M. Curtis 
John dcJ. IVmhcrton 
Karl A. Meyer 
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Albert Mathieu 
Oran X- Cutler 
4ohn Ruddoek 
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Specific and effective Western coverage. 

Subscribers and supporters are personally interested and friendly. 

Ask any of our advertisers and write us for rates. ^ 
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To the Circulation Manager 

Western Journal of Surgery, Obstetrics and Gynecology 
548 Medical Arts Bldg., Portland, Oregon 
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full and detailed coverage on 

HERNIA 

Anatomy, Etiology, Symptoms, Diagnosis, 
Differential Diagnosis, Prognosis and the 
Operative and Injection Treatment! 


by LEIGH F. WATSON 

Member of Attending Staff of California Lutheran Hospital 
and Methodist Hospital of Southern California, Los Angeles. 

New 2nd Edition — PRICE, $7.50 
591 Pages — 281 Illustrations 


Chapter Headings 


Historical! Introduction 6 P.-iges 

General Considerations of Hernia 57 “ 

Complications of Strangulation 8 *' 

rariial Enterocele 3 “ 

Hernial Tuberculosis 4 ** 

Hernia and Volvulus of the 

Omentum 5 “ 

Fatty Hernia - 3 “ 

Local Anesthesia in Hernia Op- 
erations 6 “ 

Inguinal Hernia 3 “ 

Anatomy of Inguinal Hernia 20 “ 

Etiology of Inguinal Hernia 9 “ 

Symptoms, Diagnosis and Prog- 

nosis of Inguinal Hernia- 16 “ 

Treatment of Inguinal Hernia. -58 “ 

Inguinal Hernia in Infants and 

Children 6 “ 

Injection Treatment of Hernia 

(8 Chapters) 66 “ 

femoral Hernia 35 “ 

Umbilical Ilcrnia 33 “ 

Ventral Hernia 30 “ 

Diaphragmatic Hernia 22 

Internal Hornia 10 '* 

Lumbar Hernia 13 

Obturator Hernia 17 

Sciatic Hernia 10 " 

Perineal Hernia - 11 '* 

Sliding Hernia 21 " 

Hernia of the Vermiform Ap- 
pendix 15 '* 

Hernia of Meckel’s Diverticulum 5 " 

Hernia of the Bladder ._I8 

Hernia of the Ureter 4 

Hernia of Ovary, Fallopian 

Tul>c and Uicnis 10 

MeJicolcg.il Aspects of Hernia -13 


Starting with an interesting historical introduction, 
the author considers the various types of hernias, 
local anesthesia in hernia operations, and the numer- 
ous operative procedures that experience has proved 
to be the best. Emphasis has been placed on the 
original Halsted operation for inguinal hernia by 
the silk technique, to conform to present-day practice, 
which is replacing fascia lata transplant in certain 
cases of large and recurrent inguinal hernias. 

Every method of treatment — surgical and otherwise 
— is given with special emphasis on Injection Treat- 
ment. Based on years of experience. Watson “HER- 
NIA’* is a well-thought-out and timely text. Thanks 
to a great amount of clinical work and close obser- 
vation this new second edition offers you valuable 
help for the successful handling of j’our hernia prob- 
lems. 


8 Chapters on Injection Treatment 

Bight chapters are Oevoted to the injection method. 
Tlie teclinlciue i.s described step by step. Careful 
study has been given to the injection fluids, testing 
the many mi.xtures from every angle, and observing 
their action, immediate and remote. In this work 
clinical experience takes precedence over experimental 
obserxotlons — practical results always being more im- 
pressive and helpful than theories to the busy phy- 
sician and surgeon. 

From a surgical standpoint it is most convenient to 
consider tlie Injection treatment with inguinal hernia 
because it is In tills variety that the general surgeon 
will And tlie greatest fleld of usefulness for the in- 
jection method, as an adjunct to surgical operation 
The tcchiilque for Inguinal, femoral, umbilical and 
ventral hernias will be found described in detail 


The C.V.MOSBY CO.-5525 Piixe Blvd.- St. Louis. Mn 


Oontlonion : 

price IsUm."""' O'-- F. Watson, el.arglag my account. The 

Dr. - 
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W ITH Poncocaine Hydrochloride there need be no uneasiness as to the duration 
of spinal anesthesia since its anesthetic effect extends over two hours. This is of 
particular advantage in resection of the stomach, gastro-enterostomy, gallbladder 
operations, prostatectomy, bone and joint surgery, operations for malignant tumor 
of the abdominal and pelvic organs. 

Moreover, Pontocaine Hydrochloride possesses other qualities which render it very 
suitable for spinal anesthesia. In the majority of cases there is no significant fall in 
blood pressure. Pulse and respiration show no material changes attributable to its 
action. Nausea, if present at all, is of mild character and postoperative headache is 
infrequent. 


Supplied til 1 per cenl 
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of spinal anesthesia since its anesthetic effect extends over two hours. This is of 
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CATGUT 


KIVK-O CATGUT (ooooo) diftcrs 
Iroiu :iiiy nuitc-ruil previously produced in 
iillc^e^s of si/.e coupled wilh exceptioiwl 
sUcn'^lK, ”r.ui>i.ii uhsorption nite, and free- 
dom fron\ reaction. 

U was developed in connection with the 
studv of prohleiiis in the approximation of 
delicate or memhranoii.s tissues, conducted 
In 1 )oi:tors John (). Bower, John C. Burns 
and 11. .\. .Meii^le at Temple 1 ,’niversitv, 
aiii'l presented at the 193H Ciunention of 
the .\merican .Medical .Association. 


In the ga.stro-inte.stinai and biliary tracts 
and in similar structures, Fivc-O Catgut 
ort'ers the followinti advantages — close and 
accurtite spacing of .Citures with better 
apposition and hemostasis — a marked 
reduction in trauma — prolonged retention 
— rapid structural consolidation through 
minimal tissue reaction. 

It is available in a8-inch lengths with 
straight or full-curved .Atraumatic needles, 
and ill the .standard 60-inch length without 
needles. Boiiable and non-boilable. 


1).\\1.S ,v CECK, ISC., liROO K LYS, S. Y. 





Kalmerid Kangaroo Tendons Emergency Kit Sutures 


G enuine tendons selected for uni- ' ■ 'HREADED on half-curved or full- 
formity and strength. Chromicized to A curved eyed needles with cutting edges 
resist absorption in fascia or in tendon for for skin, muscle, or tendon. Boilable. 
approximately thirty days. Tendon lengths 
vary from I2 to 20 inches. Two varieties 
Boilable and Thermo-flex (non-boilable). 



370, 

}8o 


..Thermo-flex (non-boilabU) 
Claustro -Thermal (boilable) 


Sizes: o. . 2 . .4. . 6 . . 8 . . 16 . . 24 


Package of 12 tubes of a kind 


Kangaroo Bands 



WITH HALF-CURVED NEEDLES 

IBMGTH SIZES 

904. . Plain Catgut 20" 00 to 3 

924.. 20.Day Chromic Catgut... 20" 00 to 3 

954.. KaTderiTiic 20'^. .000, 00,0 

964.. Horschair two 28" strands ..00 

974.. Whitc Silkworm Gut.. two 14" strands ...o 

984.. White Twisted Silk 20".. .000,0, 2 

900 .. Assorted; Catgut, Silk, and Kal-derniic 



WITH FULL-CURVED NEEDLES 


K almerid kangaroo tendons with a 
flattened area in the center, for the 
surgical treatment of fractures. Prepared 
with flattened areas in the following lengths 
4'/:, 5'/2, and bVi inches. 

liu. 

378 Thermo-flex (nan-boilable) 


903. . Plain Catgut 20" 00 to 2 

923. . 20.Day Chromic Catgut. ..20" 00 to 2 

953.. Kal-dcrmic 20".. 000, 00,0 

963.. Horsehair two 28" strands..oo 

97 3. . White Silkworm Gut., two 14" strands. ..o 

983.. Whitc Twisted Silk 2o"...ooo, o, 2 

930.. A6soned: Catgut, Silk, and Kal-dermic 


Package of 12 tubes of a kind $4-20 


Package of 12 tubes of a kind $ 3-00 


Unabsorbable Sutures 


T-t; 




HO. 

LKMGTII 


3 50. Celluloid • Linen 

..60"... 

,.000, 00, 0 

360 Hurjchzir 

.t68"... 


590. While Silkworm Gut 

..34''.. 

00, 0, 1 

300. .Black Silkworm Gut.. 

...84".. 

00, 0, 1 

4 30. White Twined Silk.. 

...60".. 

— 000 to 3 

460 Black Twisted Silk... 

....60".. 

000,0, 2 

4S0 While Braided Silk... 

...60".. 

-.00,0, 2,4 

490. Black Braided Silk... 

. 60".. 

00, 1 . 4 

11 01 1. A 11 l.K 


Package of I i lubc-H of 

a kind. 

S.3-6 o 


Other D&G Products 

I N addition to the foregoing a wide variety 
of suture-and -needle combinations is 
available for intestinal, thyroid, tonsil, eye, 
harelip, cleft palate, plastic, nerve, artery, 
obstetrical, circumcision, ureteral, renal, 
and dental surgerv. 

A complete list of sizes, lengths, needle 
combinations, etc. will be supplied on re- 
quest. .Also information on minor sutures, 
umbilical tape, atid Kalmerid germicidal 
tablets, potassium -mercuric -iodide. 
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fAVI.S CKCK. INC -17 DUKFIEI.D STREET. BROOKLYN, NEW YORK 

‘ i Iftc. :n U. > 
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To produce a suture which excels both in physi- 
ologic integriiy and mechanical refinement calls 
for technical control, experience, and craftsman- 
ship of a type not easily acquired. It is a work 
which well deserves the full time and attention 
of an organization created solely lor this purpose. 


MB JSc 0^ 


'Jtiz THK/'J V/a l/'f" 


DAVIS ^ GitCK, iric„ aHOOKtY;; 
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Topical and Subdermal 

ANESTHESIA . . . 



with 


“Giba” 


NUPERCAINE 

in over 1,000 Nose and 
Throat Operations 


PERITONITIS IS PREVENTABLE 


With CoH - Bactragen, the prevention of 
peritonitis is so simple, so certain and 
free from unnecessary complication,^ that 
surgeons use it routinely in all cases of 
abdominal surgery.-,^ 


Pour Coli- Bactragen into the peritoneal 
cavity just before closure. In three hours, 
Coli-Bactragen has mobilized an army of 
phagocytic cells great enough to destroy 
any invading bacteria and prevent the 
production of toxic substances.*,^ 

Use it in your next case and demonstrate 
its value for yourself. The procedure is 
simple and convenient. 

Don't wait for peritonitis to develop. 
The cure of peritonitis is uncertain and the 
outcome is frequently hopeless. With Coli- 
Elactragcn, protection is certain. 


I. 


3 . 

i. 

s. 


The Experimental BneisronnJ unJ Cliniejl Appli- 
ratis'i of the Eteherckut Cali anj tiant trjsaeaoth 
mixture iCaH-Baetra^en) in pretention of Peri- 
tonittt- Steinhers* liernaJrJt Amer. Jour- Ctin- 
Puth- &3SJ, 1936. 

The cne-tt-tee praeeJure of the treatment of c-trei- 
noma of the rectum. Caller. FreJerick .1, anJ 
Kanum, Henry K. -innultof Surfer} t04.C}6, 1936. 
C-eneer of the Stomach. Ihrile}. J. Shelton, .imer. 
Jour. of Surf, .ipril. 1933 . 

Fhe Caute of I3tath in .Uute Dilute Peritonitiu 
Sttinherf. lUrnharJ. .irth, of Surf. July, 1931. 
Pretettion of Peritoneum from Infection. Stein- 
kerf. II.. CiolJklatt, 11 . — S'. G.C'O. 57;I5.;X5-*9J.|, 




AMERICAN HOSPITAL 
SUPPLY CORPORATION 

CHICAGO NEW YORK 


Satisfactory results reported with Nu- 
percaine* “Ciba” for both topical and 
subdermal anesthesia 5 for surface, 2 
to 2.5 per cent, for infiltration, 1 ;1000 
with adrenalin. Duration of anes- 
thesia exceeded that produced by 
other substances. No to.xic effects 
were observed. Among the cases were 
tonsillectomies, ethmoidectomies, sub- 
mucous resections, turbinotomies, etc. 
(Can. Med. Assn. JL, Feb., 1937). 


Nupercaine produces rapid local 
anesthesia of remark-able intensity and 
dumtion in higher dilutions than co- 
caine or procaine. Not subject to 
Ha rrison Law restrictions. Litera- 
ture and reprints available. 


* 3 — Inityloxyciiichoninic acid dicihylcthy- 
Icnediamicic hvdrochloridc. 


(Trade Mark Rcj». IT. $. Par. OrF.) 
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COOK COUNTY 

GRADUATE SCHOOL of MEDICINE 

(IN AFNILIATION WITH COOK COUNTY HOSPITilL) 
Incorporated not for profit 


Announces continuous cotcrses 

FRACTURES & TR^VUJUVTIC SURGERY 


MEDICIN13 — Personal Courses and in- 
formal Course starting every week. 
Two Weeks Course Gastro-Enterolosy 
starting October 3rcl. 

SURGERY — General Courses, One, Two. 
Tiiree .'intI Si.v Jlontlis; Two Weeks In- 
tensive Course in Surgical Technique 
with practice on living tissue; Clinical 
Courses; Special Courses. Courses 
start every Jtonday. 

GY'HECOROGY' — 'Two Weeks Course start- 
ing October 10th. G.vjiecological Pa- 
thology by Dr. Schiller starting Oc- 
tober 24th. 

OBSTETRICS — Two Weeks Intensive 
Course starting October 24th. Informal 
Course starting every week 


— Informal Course every week; Inten- 
sive Formal Course starting October 
3rtl. 

DERJIATOLOGY & SYPHIDOLOGY—Two 
Weeks Special Course starting Septem- 
ber l.Oth. Clinical Course starting ev- 
eiT week. 

CYSTOSCOPY — Ten Day Practical Course 
rotary every two weeks. 

GEhJER.VL. INTENSIVE AND SPECIAL 
COURSES IN ALL BRANCHES OP 
MEDICINE, SURGERY AND THE 
SPECLVLTIES EirERY WEEK. 

■Attending Staff of 


Teaching Yaculty- 

COOK COUNTY HOSPITAL 

Address; Registrar, 127 South Honore Street, Chicago, Illinois 


CONTENTS — Continued From Front Cover 


Recent Advances in Surgery 

Salt Jlalanco in Surg:ii'al Patients, Kobert Wartleft, DcrinicI L* C. Ulnfi:i*ani, 

F.U.C.S,(Ea.), aiul Svciul Pederson, Ph.I>„ Ann Arbor, Mich 


Review of Recent Meetings 


Review of the Meeting of the American Surgical Association, AHanllc City, N. J.. .Mny 
3-4, 19.18. Albert O, Singleton, Galve.ston, Tex. 


Review of the TIiirf.v-Eighfh Anniml Meeting of the American Association 
and nactcriologists, Atlantic City, N. -May 3 ami I, IKW. K- 
Minnoapolis, Minn. — . — — 


ot PatUol«cl»‘t?‘ 
T. Jhll, 


in 


Koview' of the Tlilrtj -Flr»fc Annual Meftinjr of 
searcii, Atlantic City, J*. Maj’ 


tin* American AsNOoIutlon for rani’t*r Ko* 
K, T. Ueif, MlnnoapoIlH, Mlaii. — — 


m 


Kex>ort on tUv Moctinffn of the American Society for IMoiof^icai rhcmintH, Uattimopo, Md.» 

March SO-April 2, Mildred K. Zlc#rlcr. Ph.I>.. MinncapolJH. Minn — lo 


Announcement 

RIeventh Congress of the International Society of sorgery. Itra.sels, llelglom. .Seal. 19-31, 

la-iH - ■ 


Book Reviews 


Hook Reviews 


Isi 


s- ■! g •iKcnlaT pets Surgerv la ljnbll.,li,-»l monthly hy The C- V. .ileshi eVv : 

vol. 4 No. "'‘ito.^ynh.cdl'llon price: fnlt.-l St-.P-,,. Its ,e,s,..,m.as ' •» 'jher,, 

Pina Blv.1.. ht- Cawula. SI0..Vi; Porelgn. Ill •>» tVW Mat ' . .1 Alb 

Countriea, JWAV a teml.s. .Mtoourl, un.Fr the ,\tl of u o. 
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plate no. 83 


Scalenus ' Anticus Syndrome 
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Phrenic n. lyln^ on thin 
ant. sheath of ant. 

\ ecaienus m. ^ 








. Ant. scalenus '^ividedh 

including' its tlnck. 
posterior sheath 




Platysma 

and sbm 
.^^^^^utured 


Abvjluic stcrllaiition by hc;it, without impairment of tensile strength, is the daily 
iiruduciion st.viulard of iithicon Sutures, .-^s taken Jrom the sterile tubes, they possess 
mure tensile strength than is retpiiresl to ligate the largest human blood vessel or to 
suture the densest human tissue, blthicon Sutures are produced by eNclusive procedures, 
from the raw material to the fin-il stage of packaging and mspcction in our laboratories. 

They are supple, smooth and uniform. 





JOHNSON & JOHNSON, NEW BRUNSWICK, N. J., CHICAGO, ILL. 

MA.Wr.iCTL'REHS OF SURGICAL SUTURES SISCE 1SS7 
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SUBGEEY 



AMERICAN MADE STAINLESS STEEL 
DOUBLE ACTION BONE CUTTING 
FORCEPS, RONGEURS, AND PLAS- 
TER PARIS SHEARS 

To m«t the incrcasins; litm-inj for Ani£r;can-m.iJc Suinlcs Sl«l 
sorEicol mstrumems the J. $kht JIanufwurinE Co. .innol.nccs 
Uic addition of the follouiiig Bone Cuttms Forceps. Ronpeurs and 
1 laslcr raris bhears, lo llieir present line of Stainless Steel Instiu- 
ments. 


Cata/og jVo. S-ii47— Siille-Lis- 
ton pattern multiple action 
Bone cmiinff forceps. Lencilj 
Straight jau's. Stainless 
Steel. Guaranteed not lo bend 
or break. Pricr $55.00 

CaM/o.e Xo. S'IS4S — Stille-Lis- 
ton pattern nuihiple action 
Bone cutting forceps. Lcngtli 
lOl/i**. Curved jaws. Stainless 
Steel. Guanintced not lo bend 
or break. Pric^ $55.00 


Calahg iVo. S-1549— -Stillc- 
Horsclcy pattern, multiple ac- 
tion, Bayonet shape, cutting 
forceps. IDVi** long. Stainless 
Steel. Guaranteed not to bend 
- or break. Pricf $55.00 

Tijcsc insininicnls arc made of the liighest qu.iHty stainless steel throuBhout— “they .ire ttcsigncu to give super 
strength where strength is dcnMnded~“and rtvry insttutnent is (ovrred hy /in u^jo/w/r gu&ranttf not to benJ or 
br/ak under any normal eonditions. 

Manutiicfured and Distributed by 

J. SKLAR MANUFAaURING CO. BrooWyn, N. Y. 


Catalog Xo. S-l550~Sli[le- 
Luer pattern, multiple • aciion 
Rongeur. Straiclii jaws. U-ngth 
9”. Stainless Steel. Gu.rr.rntccd 
not to break or bend. 

Price $55.00 
Catalog Xo. S-ISal — Stillc- 
uicr pattern, multiple .action 
Rongeur. Curved jaws. Length 
9\ Stainless Steel. Guaranteed 
not lo bend or break. 

Price $55.00 
Catalog Xo. S-595 — Stille p.it- 
tern Plaster Paris S}ie.irs. 
Length 15", .All Stainless Steel. 
BHcic has serrated edge .and die 
groove to f.icilii.itc cutiinc 
thick, hard casts. Guar.antccd 
not to break or bend. 

Price $(5.{K) 
•they arc ticsigned to give super 


Recently Published 


IMMUNOLOGY 


PARATHYROIDS 


By NOBBE PIERCE SHERWOOD, 

Ph.D., M.D. 


IN HEALTH AND IN DISEASE 


Professor of Bacteriology, University of Kansas, 
and Pathologist to the Lawrence Memorial Hospital, 
Lawrence, Kansas. 

608 pages, 27 illustrations in the teat and 8 color 
plates. Price, $6.00. 

This book Is for those who have Itad 
training* In pathogenic bacteriology. Inor- 
ganic and organic chemistry and who are 
Interested In the underlying principles In- 
volved in infection, resistance and diag- 
nostic laboratory tests. . , . The autlior 
helps the reader correlate some of the 
teachings of physiology, phannacology, 
organic, biological and phy.sical chemistry 
as well as anatomy, pathology and gen- 
eral biology, and apply tiic.se teachings to 
the elucidation of the mysteries surround- 
ing infcctiou, resistance, and diagnostic 
procedures. Ho has attempted to show 
that clinical, experimental and preventive 
medicine contribute a great deal to our 
l^owledgo of the subject. . . . Tiirough- 
out the book standard technics .arc pre- 
sented. analyzed, and discussed. 


By DAVID H. SHEDDING, B.Sc., M.D. 


Tlie Johns Hopkins University ami Hos- 
pital. Baltimore, 

323 pages, 20 Illustrations. Price, J3.00. 


The views expressed In this volume con- 
cemlnB' tho function of the parathyroids 
are the outgrowth of the author’s ex- 
periences in tho laboratory and In the 
clinic. Some of these have appeared In 
the author’s previous publications; othcr.s, 
especially those of a theoretical nature, 
have not as yet been published. Throush- 
out this volume, an attempt ha.s been 
made to cxphaln. as far as p03.ilblc, the 
normal and abnormal phenomena ii.i.so- 
clatcd with parathyroid .secretions, or lack 
of secretion. In terras of known iiiwa or 
physics and chemistry, and to suppjeojent 
morphoioFleal pathology with p.atho|oi;lc.»l 
physiology. In some Instances Inl* nas 
been comparatively easy; In “'^ers. a* 
for example tho nnxle 

of the bone.s by parathyroid hormone, tti.> 
task has not been so simple. 


The c. V. 3IOSUV CO.— rubIUh«r*--aa23 VUte Oivd.— .*i*. I-out*. tJ. 
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CONTROLLED ENERGY the Goal of Science 






Tha storage and gradual libera- 
tion of billions of gallons of water 
typifies the constant striving of 
science to control energy. Simi- 
larly, Azochloramid serves the 
field of medicine by storing and 
gradually releasing free chlorine 
for prolonged germicidal activity. 


This slow and continuous liberation of 

chlorine by Azochloramid, together with its';d«^1|^^|jH^Vf jl A 
pendable effectiveness in dilute solution, com- n -4 

bine to provide a germicide with a broad field 'l! v3 

of usefulness os a dressing, in the control and ' 
prevention of wound infections. 

It is virtually non-irritoting, odorless, easily ore- 
pared, and exceptionally economical for office 
and hospital ° 

Trial ^^anlili,. ,o ph,,iciaa. o„ 

^ TIERNAN PRoSfcfP 

«UIVUU, NEW 



I : 










The insomniac will nod with ready assent to the philosophy of Voltaire 
that sleep should be placed on the same level as hope, since both of these 
elements contribute to a happy well-balanced life. 

To those who are denied the benefits of restful sleep, ^medixal (soluble 
barbital) may bring restorative relief. A dose of five grains gcncrall)'’ pro- 
vides eight hours of dreamless sleep. iMcdinal tablets and powder may both 
be used orally, hypodermically, or by rectum. Eli.\ir Aledinal is available 
for those who prefer palatable liquid medication. 

Medina! tablets are supplied in bo.xes of la, and in bottles of 50, 100 
and 500. Medinal pow der, V2- and r-ounce bottles. Elixir Aledinal 
in 6-ouncc and gallon sizes. For a trial supply oj the tablets or elixir, 
please urite on your letterhead. 



SCHERIKG & GLATZ. fnc. - n J Mlsr /.Sfli .S’rrccr • ,Vew’ A*<rb City 



Hodges finds cliolccystography valuable as an aid in gauging gall- 
bladder function, in determining the presence or absence, character 
and jujinber, and location of gallstones. (Anier. J. Surg. April 1938.) 

Gall-bladder shadows of clarity and density are furnished by 
lODEIKON* (Mallinckrodt). Pure tctraiodophenolphthalein so- 
<liinn, as iutroducc<l to the profession by Mallinckrodt, the chemical 
is now recognized in tlie U.S.P. lODEIKON is conveniently adniin- 
islered orally; it may also be used intravenously. 

ISO-lODEf KON, an isomer of lODEIKON, is useful in making 
functional tests of the liver simultaneously with x-rays of the gall- 
bladder by means of single injections. 


SHALL WE SE.M) LITEUATUKE? 

‘■T. M. ttrg. U. S, l-ut. aj. 



CHEMICAL WORKS 
PhIl'^e'JphIA “ “s, u!f M ■" 

if. Louis, Mo. New York, N, Y. 


TORONTO 

MONTREAL 
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Editors: OCH^ER M.D,. 1430 Talane Ave., New Orleans, La,, and OWEN 

H. WANGENSTEEN. Al.D.. University Hospitals. Minneapolis, illnn. 

ALTOED BI^OCK, 31.0.. Vanderbilt University Hospital. 
Nashville, Tenn., and WILLIAM F. RIENHOFF, Jr., M.D.. 1201 N. Calvert St., 
ijalUmore, Ma* 

Published by THE C. V. MOSBY COMPANY, 3525 Pine Bivd., St. Louis. U.S.A. 

Great Britain Agents: Henry Kimpton, Ltd., 263 High Holborn, London, W.C.!. 
Entered at the Post Office at St. Louis, JIo., as Second-Class Mutter. 


Published Monthly. Subscriptions may begin at any time. 


Editorial Communlcatlona 

Original Gommunieationg. — This Journal Invites concise original articles or new 
matter In the broad field of clinical and experimental surgery. Descriptions ot new 
technics and methods are welcomed. Articles are accepted for publication with the 
understanding that they are contributed solely to SURGERY. 

Manuscripts submitted for publication may be sent to Dr. Alton Ochsncr. 1430 
Tulane Avenue. New Orleans, Ixiulslana, or to Dr. Owen H. Wangensteen, University 
Hospitals, Minneapolis, Minnesota. 

Neither the editors nor the publishers accept responsibility for tho views and 
statements ot authors expressed In their communications. 

Translations. — Manuscripts written In a foreign language. If found suitable Cor 
publication, will be translated without cost to the author. 

Manuscripts. — Manuscripts should be typewritten on one side of the paper only, 
with double spacing and liberal margins. References should bo placed at the 
end of the article and should conform to the style of the Quarterly Cumulative 
Index Sledlcus; viz., name ot author, title of article, and name of periodical with 
volume, page, and year. Illustrations accompanying manuscripts should be 
numbered, provided with suitable legends, and marked on margin or back with 
the author's name. 

Authors should indicate on the manuscript the approximate position of text 
figures. The original drawings, not photographs of them, should accompany the 
manuscript. 

Illustrations. — ^A reasonable number of half-tone illustrations will bo reproduced 
free ot cost to the author, but special arrangements must be made with the editors 
for color plates, elaborate tables or extra Illustrations, Copy for zinc cuts (sucli 
as pen drawings and charts) should be drawn and lettered only In India ink, or 
black typewriter ribbon (when the typewriter is used), as ordinary blue Ink or 
colors will not reproduce. Only good photographic prints or drawings should be 
supplied for half-tone work. 

Exchanges.— Contributions, letters, exchanges, reprints, and all other com- 
munications relating to SURGERY should be sent to ono of tho editors. 

Review of Books.— Books and monographs, native and foreign, will bo revlewcil 
according to their merits and as space permits. Booim may bo sent to Dr. Owen 
H. Wangensteen, University Hospitals, Minneapolis, Minn. 

Reprints.— Reprints of articles published among •■qrlglnal C^mimleat^ns’' must 
be ordered directly through the publishers. The C. V, Alosby Co.. 35*3 Pino Bivd., 
St. Louis, U.S.A., who will send their schedule ot prices. 

Business Commualcatlans 

Business Communications.— AH communications in regard to n^dyortisiD^ sub- 
scriptions, change of address, etc., should be addressed to the publishers. The C. 
V. Mosby Company, 3523 Pine Bivd., St. Louis, ilo. 

Siibscrlpllun liiKes.— Single copies. So cents. To any place in the United States 
and its Possessions and the Pan-Amcricon Countries, flO.OO per year in advance. 
To Canad.i. Jld-IO. and under foreign postage. Jll.OO. includes two volumc.s a year, 
January ond July. 

Remittances. — Remittances for subscriptions should bo mailo by chock, draft, 
post office or express money order, or registered letter, payable to the publishers. 
Tho C. V. Jlosby Co, 

Change of Address. — The publishers shOuM bo advl.ie<l of ciiango at suhserlbcr^s 
address about fifteen days before tho dale of Issue, with both now and old addresses 
given. 

Nenrecelpt of Copies . — Complaints tor nonrceelpt of copies or reauests tor rstra 
numbers must bo recelve.l on or before tho tOlh of tho month preceding puollcatJoo, 
otherwise the supply Is likely to taj cxhausCcd. 

.Idrrrllsemrnts.— Only articles of known scientific va'uo wlil bo 
Form.s close tenth of month preceding date of Issue. Advrnisffig rates and page 
sixes on application. 
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Replacement of surgical instruments which 
have successfully served their normal 
period of performance expectancy, is 
routine procedure. However, it is unwar- 
ranted that outlays should be mode to re- 
place instruments prematurely discarded 
as a result of injury, rust or corrosion in- 
duced by Q harmful method of sterilization. 

bard-parker 

Formaldehyde GERMICIDE 

is expressly designed to afford sterilization 
of steel instruments, syringes and heat 
treated rubber and to protect keen cutting 
edges and delicate mechanical construc- 
tion ogoinst the possibility of rust, corro- 
sion and other injury experienced when 


Attention « called to the new B-P Sterilizing j 
Contoiner oi kea-r^ Butv "PYREX glass, 
capoble ot servicing up to an 8-ioch torceps. 
Removable troy moy be made stotionary , 

in an immersed or draining position. Price ^ 
of contoiner $5.S5. , 

steam, boiling or harmful chemical medi- 
urns are employed. 

Savings in replacement expense have 
often far exceeded the actual cost of this 
highly satisfactory and economical steri- 
lizing medium. 

Available in pint, quart and gallon bot- 
tles. Ask dealer for quantify discounts. 

PARKER. WHITE & HEYL. INC. 

DANBURY CONNECTICUT 


A%k Your Dealer 
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SITKQER V 


C A special Reference 

to Cancev oS the Brea&tl 

By It. J. BEHAX, jr.D., F,.\.C.S.. 

Founder and Fomierly Blrector of the Cancer Department of the 

Pittsburgh Skin and Cancer Foundation, Pittsburgh. Pa. 

SoO Pages, 16S Illustrations. Beautiful Binding. PBICE, .flO.OO. 

This new book brings to a focus the literature of the world on cancer. This infornmtion will 
stimulate those who read it to new thoughts and netv ideas which will lead to further success 
in fundamental cancer research and treatment. 

The clinician who is seeking to enlarge his knowledge of the c.incer problem will partlcularlv 
appreciate this exhaustive work. It will be found valuable to the practitioner of medicine, be 
he surgeon, internist or radiologist, whose practice is limited and whose collateral reading is 
not sufficiently exhaustive to familiarize him with the more important .advances of cancer 
research and cancer treatment. The book was originally written as a treatise on cancer of the 
breast, but since cancer of the breast cannot be understood without a comprehensive knowledge 
of cancer in general, Behan enters into a detailed description of the various phases of cancer, 
and in this as a setting, places his discussion of cancer of the breast. The book today gives the 
principal facts and theories concerned with the etiology, the diagnosis .ind the treatment 
of cancer. 


CANCER RANKS SECOND AS A 
CAUSE OF DEATH 

In no other flel<2 In medlcino is thero creator need for 
a careful evaluation of statistics, foe painstaking re*' 
search, and :for a more Judicious rovietv of dctornii-’ 
nablo facts than there is in that of cancer. Although 
the death rate per 100,000 of population for cancer i» 
not as hich as it is for certain other diseases it is 
suiHciently hich to have few rivals, and when other 
features of tlio disease are considered, one may Well 
doubt whether cancer is not entitled to the flrst pluco 
as the most dreaded malady which aOTccts mankind. 


• , I5ih 

w (030 - 

PN EUMONIA 

BJtSF^TTTTlHEAFtr DISEASE 

■nJBERCULOSISl ‘sr| 

..(ITT 1 CANCER 

HEART DISEASeF: ' 

Ills 1 PNEUhONIA 

HEPHRlTfS 1 "‘'1 

accidents 

CANCER 

FTtubercuiosis 

ACCIDENTS i V^l 

0 NEPHRITIS 

deaths per 
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15 Chapters (400 Pages) 

On Cancer Treatment 

Behan devotes over 400 pages (15 
chapters) to cancer therapy, discuss- 
ing in detail the various therapeutic 
procedures. In the past, medical or 
non-surgical trc.itment of cancer was 
usually supcrfici.illy reviewed and in 
many books not even mentioned. 
Here a full discussion of it is given, 
all the measures, e.xclusivc of opera- 
tion, irradiation, and local app!lc.i- 
tions, being covered. Irradiation 
treatment is dealt with thoroughly. 
Operative treatment is covered in 
four e.xcellcnt chapters, with ample 
illustrations showing the best pro- 
cedures. Post-Operative Irradiation 
Treatment is also taken up. Finally 
there is a chapter on Local 'IVcat- 
menc. 


TKe C.V. MOSBY CO. - 3525 Piixa Btvd-St. Louis. Mo. 


Pay As You Read 

on “CAXCER** jvii/- 
to Tiitj ofi t.*iA PAV-AS-VOLf- 
R£.\D 

noir. Jt mht, 

Pjf {cf it rout re-tJ 1:— 'Jt 
ij* u:t cf SJ.M » 

si 


Ccfttlen.enr 3<aa me llie new .nf'e n:» *'CANCE(-‘ It K /■ U* .tt. 
riictJ at f 10.00. Chaigr or f.n if.t I'.r -li Vc-. Hf ' 1 i’Un 

c? fS.Ot) a .TO-.ath. 
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A X T E R ’ s 

INTRAVENOUS SOLUTIONS IN VACOLITERS 



It takes less time . . . 

In a vustur af m'liiiius, yon or your assist- 
anc . . . with no ocher help • • • can bring 
a Vacoliter from the storeroom, open it, 
attach a rube and needle sec . . . and have 
intravenous solutions flowing into the 
patient's vein ... IF your hospital is 
using Baxter’s De.xtrose and Saline Solu- 
tions in Vacoliters. 

Contrast this with waiting for fresh 
solutions to be prepared in the pharmacy 
and gathering together all the necessary 
accessories for an intravenous infusion. 

Baxter’s Solutions in Vacoliters .are in- 


tuhen you tise Baxter^s 

stantly available. They save time . . . they 
save you money . . . they allow your 
pharmacy more time for other dudes. 
They bring to you a completely new and 
satisfying conception of intravenous rou- 
tine. Doctors like to handle cases in 
hospitals where they know Baxter’s In- 
travenous Solutions in Vacoliters are be- 
ing used . . . they have come to depend 
on the convenience and simplicity of the 
Vacoliters. They appreciate the quality, 
the purit>% the sterility, the sjfdy of 
these fine solutions. 'They appreciate 
Baxter economy. 


The fine produce of 

BAXTER LABORATORIES 

OtESVmW, ttC, COtCEGE POl.VT, N. Y. GtEKDALE, C.M. 
TOSOXTO.CS.'JAD.'k lO.N-DO.\'. £.VCtA.VD 

Pto<3ticcd and Distributed on the Pacific Coast by 
Don Baxter, loc., GlcntlaJe, Cal. 

Dtscribuicd Ejsc of the Roc\ks by 



THE AMERICAN HOSPITAL SUPPLY CORPORATION 

CHICAGO .VHW YORK 
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SURGERY 




DR. RRED A. COLLER, 
Professor of Surgery, University of 
Michigan, 


Reviewing 

OPERATIVE 

SURGERY 

Vou note instantly in reading Horslcv 
and Bigger “OPERATIVE SUR- 
GERY" that it is a DIFFERENT 
TYPE OF SURGERY-that it car- 
ries a quality of distinction. The mas- 
ter’s toudi is apparent on every page. 
Furthermore, it is the red-blooded ex- 
perience of men operating daily, meet- 
ing and coping with difficult surgical 
conditions. Strengthen your surgical 
library for 1938 by adding this work 
to it. Published in 1937 it gives you 
the late and approved surgical proce- 
dures. 

Continuing the review, Dr. Colicr 
says: "The fourth edition of this well- 
known work can be highly recom- 
mended to anyone interested in the 
subject of surgery. The changes have 
been so great that those who own any 
of the previous editions must get the 
new edition. It will be an indispen- 
sable work to the young man wishing 
to become a surgeon.” 


Hy J. SHEI.TOX IIOUSLEV. JI.l).. El..!)., 
F.A.C.S.. AttendlDK Surgeon. St. Eliza- 
beth’s Hospital. Richmond. Va.. and 
ISAAC A. BIGGER. JI.D.. Professor of 
Surgery, Medical College of Virginia, Sur- 
geon-in-Chlef, Medic,-!! College of Virginia 
Hospitals. Richmond. 

In 2 Vols., 1,387 pages. 1.239 illustrations. 
Price. 815.00. 


O. K. say other reviewers, too! 

"It would be useless to single out any one or two 
subjects of the 70 chapters found in these volumes. 
for any chapter picked at random would altoril 
tho discriminating surgeon witii a Joyous oppor- 
tunity of re-adlng stimulating materl.al.” — PEXX- 
SYLVAXIA MEDICAL. JOURNAL. 


"One can accept those volumes as a guide with 
the certain knowledge that the paths they suggest 
are tho .-lafest and be.st .av.all.iblc. The !i.s3uranc« 
and comfort the sorely beset surgeon may ilcrive 
from their reliable counsel l.s ine.stimabie." — 
IV'ESTKIt.S' JOUU.N.VL OP SUIiOERV. OUSTET- 
Itica -VND GYNECOl.OGV. 
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PAtkat. not th»* 
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^3.00 A Month Puts 
Horsley and Bigger 
In Your Own Library 

This new two-volume set of Operative 
Surgery is yours for only $3.00 a 
month. Fill out the coupon below, 
mailing this to us. The two volumes 
will be sent immediately, postpaid. 
The first $3.00 payment is not due un- 
til 30 days from the date of shipracnL 
This plan permits you to READ AS 
YOU PAY in convenient installments. 


Reviews Like These Must Be 
Deserved! 


C/nle.fji a book oucatafnl/n^r 

tlcfi it can nuvtir rovlrwji Itko thux-. 
A pub/l.'fkor c.in oniy tio hi.‘t hett in 
vbUnc jsound lUcratiir.; /or hi-* ctulonior. 
ti'a tho critic who munt npp” nj.. 

ftcicntlrtc merit o/ book'*! p»t>U*h^o. .Mur- 
Ulcai critiC3». Ilho thof*’ ij«uh'4 
iCivu pr-if.-s** fo 

;crr -ouunATtvi; .'lUiiGuin. 


The C. V. Mosby Company 
Publishers 

0.323 Pino aivil, -'it. 
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Maiidelate Therapy 
IMPROVED... 

CAIXIUM MANDELATE • SODIUM MANDELATE 
ACID MANDELIC MALLINCK.RODT 

Early work with the niaiulclatcs showed that best 
results in urinary infections were obtained only when 
tin; urine was made acid. Various acidifiers were suc- 
cessfully used in conjunction with the mandclatcs, but 
eonsistenl rc.scareb has recently developed catciuiu 
luandelate which itself produces in most cases the 
desired de<free of urinary acidity. It has the further 
advantage of being practically ta.steless. 

Foremost in developing and improving niaiidelates for CHEMICAE WORKS 

the medical profession. Mallinekrodt now supplies three -nil & Maiiinckrodt sis., st. touts 
forms of these eoiupounds. substantial background 'o-7‘l Gotd s'lrcci, new vouk 
4if laboratory and clinical investigation has shown them Chicago -Mo.streai. 

to be of great value in actual practice for treatin''’ fttiUADEtPHu Toronto 

variou- types of urinary infection. Mallinekrodt .Man^ 
delates are carefully manufactured and rigidly tested 
to as-iire you reliable urinary lhera|iv. 



for l.iUniiure .Ui/rcss Seurat 
Office (St. Lents or Seu< York). 
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P ROLONGING the average span of life is only 
one accomplishment of modern medical science. 
Greater comfort, economic sufficiency, and enjoy- 
ment from life have been won for many who formerly 
would have faced a hopeless future. Insulin for the 
diabetic and liver therapy for the patient with per- 
nicious anemia are isolated but outstanding examples 
of man’s conquest of disease. 


I 1 ;| 


I ‘-'Ulyr 

'AMYTAL' (iso-amyl Ethyl Barbi- 
turic Acid, Lilly) is a hypnotic well 
adapted for administration with 
an.ilgesics.Thus incombination with 
acetylsalicylic acid or with codeine, 
'Amytal ' controls pain and induces 
restful sleep. 

'Amytal is supplied in l/S-grain, 
l/4-gr3in, 3/4-grain,3nd 1 1 /2-grain 
tablets in bottles of 40 and 500. 


Eli Lilly and Company 

INDIANAPOLIS, INDIAN A, LI. S. A. 
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Reduction, of the fracture should be eari-iod out as iiuickly as possible 
after the accident, lor many reasons. When admitted into the hospital, 
however, these patients often are greatly e.shausted due to the trauma 
itself. The injury and the fracture cause a considerable reaction in 
many of these patients who are delicate beforehand (sueli reactions, for 
example, as circulatory deficiency, rise in temperature, jnilmonaiy com- 
plications) with the result that the situation may be dillicult to judge 
shortly after the accident. 

It has been the practice, therefore, in several hospitals to leave the 
patient with the fracture unreduced for eight to ten days after the 
accident, tliereby allowing tliis primary reaction to sul)side. 

It is disadvantageous, however, to allow the patients to lie with the 
fracture unreduced. Deformity causes pain; the nursing becomes difli- 
cult. The ends of the fracture ma}’ e.xert pressure on the large vessels, 
cause circulatory deficiency and thrombosis of the ve.ssels in the leg. 

Reduction on a traction table also frequently constitutes a considerable 
strain on these patients. It calls for general or spinal anesthesia. The 
change of position alone, the rough manii)u]ation, and the handling of 
the patient easily cause circulatory embarra.ssmcnt. Some years ago 
two cases of sudden death occurred on the Third Surgical Service dur- 
ing reduction of fraeturo.s of the neck of the femur done on a traction 
table. One of these was verified as being due to pulmonary embolism. 

These experiences teach us that the reduction of fractures of the neck 
of the femur should be {)erformed as <piickly as jjossible after the acci- 
dent and as gently as possible, preferably without the aid of general 
anesthesia and without use of a traction table. 

This is obtained by using Kirschner or Johansson wire traction for 
the reduction of the fracture carried out immediately, or as quickly as 
Ijossible, after the accident. Schilling, the previous chief of the Third 
Surgical Service, for many years had u.scd wire traction and Htcinmanu 
j)in traction for the reduction of fractures of the neck of the temur, in 
part as preliminary treatment prior to a subsequent pljisfcr treatment, 
in part as independent treatment, pai’ticularly of lateral fractures, 

irirc traction may be apj)lied under local anesthesia without causing 
any strain on the patient. Is.xpcrience has proved that by this method 
an e.xcellent reduetion may he obtained in a simple manner. 

In order to ensure an effective internal rotation of the lower Inigment, 

I have constructed a rotative splint which makes the reduction by tra<*- 
tion easier and more effective. 

When the fracture has been reduced by wire traction, one may keei), 
without need for haste, the patient under obsen'ation, and one ma.v [lost- 
jione further treatment until the first reaction after the trauma has 
.stiksided. One has the opportunity then of judging the general con- 
dition of the patient eorreetly, Kcdnction iind fi.wition of the fnieti/re 
by wire fraction also facilitates the nursing of the (>atient. 
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Fixation of the Fracture . — Praetures of tlie neck of the fennir need 
fixation of very long duration in order to ensure firm union; lateral frac- 
tures from tliree to four months; medial fractures, one-half to one year. 

Prolonged immobilization by plaster (as by the Whitman-Lofberg 
metiiod) entails danger of pulmonary complications, circulatory de- 
ficiency, iiitestinal complications, bedsores, and so forth. Prolonged im- 
mobilization by traction is tolerated better by the patients, although 
I'ccumbency for one-half to one whole year always means a great strain 
on the patient. Lengthy immobilization of patient and extremit}' is un- 
favorable, also, for the functional result, causing as it does muscular 
atrophy and contracture of joints. 

At an early period, nailing of fractures of tlie neck of the femur was 
used to a considerable extent by Scandinavian surgeons. Nicolaysen 
(Oslo)- in 1879 demonstrated some ea.se.s which had been nailed per- 
cutaneously. 

Behilling’' in 1915 to 1916 constructed a sciuare nail which he used 
for percutaneous nailing after reduction and plaster. 

Sniith-Pctersen^ (Norwegian born) introduced his open reduction at 
Ulleval in 1929, During the j’ears 1931 to 1934 five, eleven, sixteen, and 
sixteen nailings respectively were performed on the Ulleval Third Surgi- 
cal Service. Experience then taught us that the nail had to be made of 
ni.stle.ss steel, as otherwise it might cause aseptic necrosis due to elec- 
trolysis. 

Smifh-Petersen’s construction of the three-fianged nail for internal 
fixation has made it po-ssible to effect a reliable fixation of the fracture 
without immobilizing the entire patient correspondingly. 

The available end results also definitely indicate that this method 
offers considerably better chances of bony union than any other method. 

Efforts in recent years have been concentrated on simplifying Smith- 
Pcteivscn's original oi)cn operation. 

As early as 1931 Schilling u.sed a guide wire to aid in the insertion of 
the nail, along the wire, as welt as a nail model with a cannulated head 
for accommodating the guide wire. At about the .same time, Sehilling, 
and independently of him another Norwegian, Backer-Grpndahl,= fixed 
the fracture with the aid of three wires which were inserted percutane- 
ously and by tliis method, the so-called “wire nailing,” obtained some 
good results. 


Sinith-Pctei-scn him.self has abandoned the traction table and now 
performs manual reduction of the fracture on the operating table im- 
mediately prior to the operation. The nail is inserted thrmrgh a small 
incision under roentgenographie control. 


.lohan..sonV ..nul Jerusalenrs constructions of the cannulated nail 
(1.).,-) ha.s meant a snnplihcatmn of, and a certitude of correct direction 
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Reduction of the fracture .should be cais-ied out as quickly as possible 
ai’toi' the accident, for many reasons. When admitted into the liospitai, 
howevei'^,^tliese patient.s often are greatly e.\haiisled due to the trauma 
itself, file injury and the fracture cause a considerable reaction in 
many of the.so patients wlio are delicate beforehand (such reactions, for 
c.xaniple, as circulatory defieienc}', ri.se in temperature, pulmonary com- 
plications) with the result that the situation may be difficult to judge 
shortly after the accident. 

It has been the practice, therefore, in several hospitals to leave the 
patient with the fracture unreduced for eight to ten days after the 
accident, thereby allowing this primary reaction to subside. 

It is disadvantageous, however, to allow the i^atients to lie with the 
fracture unreduced. Deformity causes pain; the nursing becomes diffi- 
cult. The ends of the fracture may exert pressure on the large vessels, 
cause circulatory deficiency and thrombosis of the vessels in the leg. 

Reduction on a traction table also frequently constitutes a considerable 
strain on these patients. It calls for general or spinal anesthesia. The 
change of position alone, the rough manipulation, and the handling of 
the patient easily cause circulatory embarrassment. Some years ago 
two eases of sudden death occurred on the Third Surgical Service dur- 
ing reduction of fractures of the neck of the fenuu- done on a traction 
table. One of these was verified as being due to pulmonary embolism. 

These experiences teach us that the reduction of fractures of the neck 
of the femur should be performed as quickly as possible after the acci- 
dent and as gently as possible, preferably witliout the aid of general 
anesthesia and witliout use of a traction table. 

This is obtained by using Kir-sehner or Johansson wire traction for 
the reduction of the fracture carried out immediately, or as quickly as 
possible, after the accident. Schilling, the previous chief of the Third 
Surgical Service, for many years had used wire traction and Steinmann 
pin traction for the reduction of fractures of the neck of the femur, in 
part as preliminary treatment prior to a subsequent plaster treatment, 
in part as independent treatment, particularlj’^ of latei’al fractures. 

IFire traction may be applied under local anesthesia without causing 
any strain on the patient. Experience has proved that by this method 
an excellent reduction may be obtained in a simple manner. 

In order to ensure au effective internal rotation of the lower fragment, 

I have constructed a rotative splint wliieh makes the reduction h}' trac- 
tion easier and more effective. 

When the fracture has been reduced by wire traction, one may keep, 
without need for haste, the patient under obseiwation, and one may post- 
pone further treatment until the first reaction after the trauma has 
subsided. One has the opportunity then of judging the general con- 
dition of the patient correctly. Reduction and fixation of tlie fracture 
by wire traction also facilitates the nui-sing of the patient. 
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Table I 


157 Cases of Fbactukes op Xeck op Feiiok (1935-1937) 




TOTAL 

xo 

TKEAT- 

MEXT 

•WIRE 

TKACXrOK 

OXLY 

TKACTIOX 
4- WIRE 
XAlIiIXG 

TKACTIOX 
' + 

! XAILIXG 


1935 

■KHII 

warn 

0 

2 

3 



13 



3 

8 

Lateral and per- 

1937 

20 



1 

6 

tures 

Total 

,38 



li 

17 (45%) 






i 23 (00%) 


1935 

24 

0 

0 

4 

20 


1935 1 

51 i 

0 

4 

1 

40 

Mislial fractures 

1937 

44 

o 

7 

1 

34 

Total 

119 

I 

11 

6 

100 (84%) 






100 (89%) 


Total 

157 

4 

24 

12 

1 117 






V 

J 

V 
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Indications for Application of Wire Traction on Special Splint . — As 
far as possible all fractures of the femoral neck are treated with wire 
traction immediately after admission to the hospital. This applies to the 
medial as well as to the lateral and trochanterie fractures. This has 
been performed in a total of 153 of 157 cases (97 per cent). 

Tliree jiationts onl)’ were regarded as being too ill for this treatment, 
and all three of them died .sliortly afterward. In one case, an impacted 
medial fracture in valgus position, the treatment was regarded as su- 
perlluous. 

The primary object in the application of wire traction on the adjust- 
able rotation splint is reduction and fixation of the fracture, but in some 
instances only immobilization is dc.sired; i.c., impacted fractures in good 
position. In tlie majority of medial, and in some of the lateral, fractures 
this constitutes tiie treatment preliminary to the subsefiucnt operative 
ILvatioii. 

The treatment with wire traction makes po.ssible observation and 
evaluation of the general condition of tlie patient, and thereby gives 
the correct indications for operative treatment. 

IHiring tins observation, .some ea.ses of medial fractures arc found to 
be too ill for operation (a total of 11 of 11!) medial fractures in this 
materiall. The wire traction furnishes an e.xcellent palliative treatment 


f(»r these very ill i.atients (10 of 11 died in tlie hospital and 1 wa.s in- 
sane). as it relieves the jiain and, the chief advantage, facilitates the 


nursing. 

In .some latciwl and in the majority of the trochanteric fractures 

tractum on the described splint represents the chief treatment of tlie 
iracture. 

hUiaUim !„ 0, L, not Hi, s.™i, for the incdiol 
.or lateral iraolurea. Tho modial fraolarca ai,o„ld b, ,.aiW ifis 
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In order to inaicc the nailing as gentle as possible, we have in recent 
yoiirs at the Ulleval Third Surgical Service performed the nailing with 
the patient in bod, so as to avoid the use of the traction table. 

TilE AUTIIOlf'S JIETHOn 

Immediately after admission to the liospital, wire traction is applied 
witii tlic leg on a speeiallj’ consUnietcd rotative splint,. As a rule an 
ideal reduction is obtained in the course of a few days by this method. 
Tlie patient is observed and the indications ior, as well as the most 
favorable time for, operation may be determined. When the general 
condition of the patient allows it, he is moved in his bed to the operating 
room and the nailing is performed with the patient l3dng in bed, traction 
being maintained. 

The nailing’s being performed with the leg on a splint, flexed in the 
hijj joint, has made it necessary to construct a special alignment or sight- 
ing apparatus to facilitate the centering of the nail in two planes. 

The advantages of this pvoceduve are the following: It gives a speedy 
and good reduction of the fracture. The time for carrying out the opera- 
may bo chosen regardless of the reduction, when the condition of the 
patient permits. The operation need not be hurried into. One reduc- 
tion only is necessary. The leg remains irr the .same position and on the 
same splint from the time of the reduction, immediately after admission, 
until after the nailing. One avoids the traction table, rough manipula- 
tion of the patient, and length}- general or spinal anesthesia. The opera- 
tion is relativel}' easy to peiform. 

The classification of fractures of the femoral neck has been simplified 
in accordance with tlie outline of Anschiltz; 

1. The medial — fractures in the narrow, medial end of the femoral 
neck. 

2. The lateral — fractures in the transition between the femoral neck 
and the trochanteric region. In addition to these are; 

3. The pertrochanteric or intertrochanteric fractures respectively in 
the actual trochanteric region. 

The medial fractures are distinctly separated from the other two 
groups, and should not be confused with these. 

Becairse of the poor condition of nutrition of the central fragment and 
the great tendenej- to pseudartlu’osis, the treatment of medial fractiu’es 
presents great difficulties. The prognosis is eonsiderablj' better for the 
latei’al and pertrochanteric fractui*es. These latter two groups have 
been considered together. 

II. INOICATIOiXS 

A surve}" of the treatment of all fractures of the neck of tlie femur 
admitted to the Third Surgical Service during a given period, a total of 
157 cases, illustrates the indications for the methods of treatment used 
(Table I). 
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than 60 years of age; 51 patients, more than 70 years of age; and 14 
patients, more than 80 years of age. 


Table K 

Age or Patients avitii Kaieed Mediae PiiACTunES 


AGE 

XUMBEi; 

Under dO years 

3 

From 40 to 49 years 

5 

From 50 to 59 years 

14 

From 00 to 69 years 

27 

From 70 to 79 years 

37 

From 80 to 89 years 

14 


100 


The preoperative eomplieations can be seen from the table: debility, 
hardening of the arteries, heart disease, apoplexy, cerebral syphilis, in- 
sanity, diabetes, asthma, and so forth. None of these lesions are re- 
garded as definite contraindications. 

In spite of preliminary treatment, some of the patients are too ill to 
stand any operative intervention whatever. In this material this was 
the case with a total of 11 patients, and these were treated with traction 
only. J’eii of these 11 patients died in the hospital. This shows that 
the indication for nailing has been very radical. It indicates also that 
the method of observation used has been effective, having spared these 10 
desolate patients a superfiuoiis nailing. 

The circumstances seem to demomstrale that some patients (in this 
material approximately 10 per cent) are so ill and e.xhausted after the 
fracture that they die regardle.ss of the treatment to which they are 
subjected. 


In some of tlie eases of ill patients who are oliservcd during treatment 
with traction, the decision may be very difficult and may depend greatly 
on a iier.sonal c.stimate and iiersonal experience. 

A total of 119 medial fractures have been admitted, of Avhich 117 
iiave been treated with traction on admi.s.sion (98 per cent). Of these 
117 patients, 100 have liecn nailed and 6 “ivire nailed,” while 11 were 
too ill for nailing. 

liie m.iterial proves tliat this procedure supplied us witii a treatment 
uci makes po.s.sible the u.sc of nailing as method of choice in 84 to 89 
Uc- fractures admitted; liiat is to say, prac- 
.' all the cases which are .suitable for any active treatment at all. 
u () cases of medial fractures .so-eal led ‘‘wire nailing” has been per- 
oftlT- . relatively little u.scd now, because it does not 

fr ictur-" 'it preference to ordinary nailing of medial 

ati.l it !!,n. r easily slips out, 

tor a more lengthy recumbency. It may be u.sed in .some 
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great an extent as possible. As far as firm union is concerned, nailing 
appears to yield better results than all other methods. It reduces the 
time of treatment and makes possible the mobilization of the patient, 
both within a I'easonable length of time. Nailing may be indicated also 
for the patients who u-ere ill, more or less bedridden, before the fracture 
occurred as it serves to facilitate and improve the nursing of these 
patients. 

For these various reasons, nailing is tlie method of choice, practically 
speaking, in all oases of medial fractures of the neck of the feniui'. As 
a rule, impacted fractures also should be nailed. Furthermore, we 
have not made any c.vceplion for fractures with a fairly horizontal 
fracture surface (Pauwels^). 

Nailing is unnecessary only in those eases where the fracture is so 
firmly impacted or so incomplete that plaster bandage or other im- 
mobilizing bandage is superfluous. In my material only one such case 
is found in 119. 

The chief object of tlie development of my method has been to make 
it so gentle that it ma3’ be used in as manj' of these eases as possible. 
AVith this method, preliminaiy treatment of the patient witli wire trac- 
tion and nailing in bed under local anesthesia, the immediate postopera- 
tive reaction has been slight; in no single case has it been threatening. 
This justifies e.xtensive use of the nailing procedure. 

As mentioned before, however, the.se patients are frequently in poor 
general coiidition and are able to stand veiy little strain. The indication 
for nailing, therefore, should not be determined until after observation 
and preliminary treatment for some time. Nailing immediately after 
the accident is contraindicated as it entails greater risk and because 
it is quite superfluous. 

One should wait, as a rule, for at least one week in order that the pa- 
tient maj' i-ecover from the trauma. If one is in doubt, nothing is for- 
feited by waiting for a longer period. 

The fracture remains unchanged in traction until after the nailing, 
and during this time the patient is accessible to preliminary treatment. 

By varying the length of this period of observation and preliminary 
treatmeirt aceordirrg to the individual patient, oire is able to get as manj'^ 
of the patierrts as possible irr strch shape that they cair well tolerate the 
intervention. Irr this way the indicatioir for nailing is increased to an 
optimum. 

The duration of this period of observation and preliminary treatment 
varies greatty, from eight flaj's to several months. 

The age of the patients with nailed medial fractures appears in Table 
II. In this materia], nailing has been performed in 100 patients witli 
medial fractures of the femoral neck, of which 78 patients were more 
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Roentgenographic control of tlie position is carried out easily by ex- 
posure in two planes (see Pigs. 4, 5, and 6). If the x-ray control film 
shows that the position is not ideal, it may be gradually corrected. The 
traction may be increased or reduced by changing the weight ; the rota- 
tion may be increased or reduced by rotating the leg part of the splint. 
By means of tliis slow reduction, traction and internal rotation are 
obtained simultaneously and graduallj", which appears to be the ideal 
procedure. Tins method of reduction does not necessitate general or 
spinal anesthesia. 

The method has furnished excellent reduction in 98 per cent of all 
the cases of medial fractures in this material. In the first eases, how- 
ever, this rotative splint was not used (Table III). In only two cases 
has it been necessary to perform manual reduction in spinal anesthesia. 
In these two eases the fracture surface has been irregular and with a 



1. — .ilotntable .splint (Semb) for wire tniction and rotation of the femur; 
a, l!u‘ ••femur part.'* juljuslabk* to <IliTorcnt lengths and different degrees of flexion in 
hip anti hneo Joint ; h, the “leg part.” adjustable to different angles in the knee joint 
anti rotative, the femur is rotated Inwards by swinging the “leg part" outwards. 


(ILstinctly ohliiinc course (refer to ‘•Pauwels IH”). A protruding part 
of the lower fragment has hitched on to the fracture surface of the 
upper fragment and has rotated this backward during tlie internal rota- 
tion. 

Complete relaxation in spinal aiuvstliesia and manual reduction have 
given sati.sfaetory result.s in these ea.ses. When reducing the,se fractures, 
lateral traction is first applied according to Conlremoulin and 
Hobhieau.'^ ami then reduction according to Smilli-Petersen’s method 

with the hip llexial at 90 .legrce.s and witii simultaneous internal rota- 
tion. 


1 he lateral traeture.s have pre.sciiled no 
ri'ganl to reduction. 


[iartieiilar difliculties 


with 


In iMTtroclianterie fraeture.s, .splintering imiy make a 
>a.n difhenlt. In spite of this, however, tlio.sc fraeture.s 


complete reduc- 
may heal. 
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vovy ill putmilH in ciisvn of impacted fractures in good position. This 
method may have a somewhat wider use in lateral and trochanteric frac- 
tures. 

Ihc lateral fractures or troclianteric fractures, resjJectivelj^, in them- 
selves have a relatively greater tendency to bony union within a reason- 
able time, and indication for operation, therefore, is more restricted than 
for the medial fractures. 

The udrimUtgo of the miUiig of these fractures is a shortening of the 
I'.ourse and a better functional result, less atrophy and less contracture 
than occur in the use of its competitor, the traction treatment or plaster 
treatment. 

Some of the patients with lateral fractures, i.e., those in fairly good 
general condition, have been nailed, and in addition some patients in 
whom the traction treatment has not given union in good position. 
The pertrochanteric or intertrochanteric fractures, respectively, are 
not generally suitable for nailing due to splintering of the trochanteric 
region so that the nail does not get a good grip. 

A total of 17 of 38 of these fractures have been nailed, about 45 per 
cent. 

in. TECHNIQUE 

'The Reduction . — A very accurate reduction of the fracture, controlled 
in two planes, is a necessary condition for the nailing. 

The wire traction is usually applied through the tibial tuberosity (the 
lower end of the femur may also be used) under local anesthesia. Ex- 
tension is obtained with twelve to twentj'-four pounds (or more) of trac- 
tion, varying in accordance with the size of the thigh muscles. In this 
way shortening is combated fairly easily ; traction also increases abduc- 
tion of the femur in lulation to the pelvis. 

It is not necessary to attain marked abduction; 10 to 15 degrees is 
sufficient. Too strong abduction may be unfavorable to reduction. 

Flexion in hip and Imee joints furnishes the most effective relaxation 
of the muscles. Furthermore, a flexed hip joint gives relaxation of the 
anterior part of the capsule with the strong iliofemoral ligament. The 
disadvantage inherent in the application of an ordinary straight Braun s 
splint is insufficient internal rotation of the lower fragment. I have 
succeeded in obtainhig an effective internal rotation by the construction 
of an adjustable, rotative splint which permits maximum internal 
rotation of the femur (see Figs. 1, 2, and 3). The distal half of this 
splint, ‘^'the leg part,” may be rotated in relation to the proximal half, 
“the femur part.” The distal part of the splint with the lower leg 
is used as a “ handle ’ ’ with which the femur is rotated inward by swing- 
ing the foot and lower leg outward. The splint permits adjustment of 
the leg part and femur part to different lengths and with varying de- 
grees of flexion in hip and loiee joints. 
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TJic metJiod of reduction used, witlx wire traction on the internal rota- 
tion splint, has funxished reniai’kably good results, satisfyixxg even the 
most exacting requirenxents. This is particularly the case with the 
medial frixctui-es. 

It is probable that it is simply this slow traction, during which the 
extension and the internal rotation act fairly simultaneously and in a 
gentle manner, xvhich is the most favorable treatment of these fractures. 
The limited degree of abduction mixy also be of importaxxce in obtaining 
good results. 



Flu. I. — X-ray In the anleropo.stcrior piano. .V wooiIcn ca-saelte-lioldor <c) i.s placed 
under the .ipllm and patient fur cUanslnir fllins without llttlnij the patient. 


THE OPBUUITOS 


A.s mentioned, the actual nailing is performed with the patient lying 
in lied and the leg in unclianged jmsition on the splint with constant 
traction muintauved (Fig. 7). A modified Smith-Petersen-Johansson 
tcfhniiiuc is u.scd. 


Ill order to be able to take roentgenograms easily during the opera- 
lion, a woollen eassette-liohler is placed under tlie splint and patient, en- 
abling change of x-ray lilms for e.xposures in the untoropo.sterior plane 
without moving or lilting the patient (Pig. 4). Pm- L-uei-al e.xposures 
the .x-ray niaehiiie is placed in the groin; the unaffeeted leg is lifted 
I -igs. a and (>K A curved cussMa is not ncces.sary. U is an advantage 
l4i he ahic to use two x-ray unit.s at the .same time. 

.lacW/o.MV/.-Inliltnilion ane.sthe.sia corre.sponding to the incision be 

Sixer 
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Figs. 2 ana 3 . — Wive traction on a rotative Semb splint. jo^Uit. 

tion through the tibial tuberosity, slight abduction, flexion in hip f p, p. 

The “leg part,” b. Is rotated outwards whereby the femur Is rotated in> a » 

are pads. 
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As anesthetic agent, a mixture of per cent of novocain (1 :200) and 
one-iialf per mille of pantocain (1:2,000) in equal parts is used. This 
mixture furnishes anestliesia with a duration of approximate!}^ three 


Figs. 5 and 6. — X-ray in the lateral plane. X-ray machine in the groin, a 
wooden cassette-holder (c) outside the trochanter region parallel to tJie femoral necK 
The cassette is furnished with a water level (io) (see Fig. 7). Fig. 6 demonstrate: 
the use of two x-ray units. 
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During the introduction of the nail, the patient is given a little gas, 
ether, or evipan soluble for a few minutes. 

Alignment of the Wire . — ^An accurate centering of the nail in two 
planes is a necessary condition for a good result in nailing. Before the 
actual operation commences, metal markers are placed for alignment 





Fig. 7. — The cassette-holder for x-ray in the lateral plane ; a water level and two 

wires parallel with this. 
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ill Uu'm-nin as iili.., 'o«i- nicial clip.s are fi.\cd to the skin fold 
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tin- vast- of my iimdel/thls k "ra lighting apparatus. In 
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angle when introducing the wive. I have endeavored, tiierefore, to 
measure this angle e.xactly on the roentgenogram in each separate case 
and to register this angle on a sighting apparatus. 

The horizontal forms for this purpo.se the firm, unchangeahle basis. 
It is possible to reproduce the horizontal line on the roentgenogram 
hy supplying tlie cassette-holder with a wmter level and one or two wires 
parallel with this (Fig. 7). The central axis of the neck of the femur is 
marked on the x-ray film, from the point of insertion decided on for 
the wire to the center of the femoral head. 

As no previously known sighting apparatus can be adjusted to definite 
angles to the horizontal plane, I have constructed my own sighting 
apparatus for this purpose (Fig. 10). On the sighting apparatus also 
the horizontal line is marked by a water level. 

Tlie sighting apparatus is supplied wdth a scale for adjustment to a 
given angle to the horizontal plane; i.e., tlie water level. When during 
the drilling the level is held horizontally, the wire consequently must be 
in.scrted into the femur at tlie desired angle to the horizontal plane. 

With tlie aid of this sighting apparatus of the author’s, therefore, 
one is able to adjust the wire in two planes in accordance with the 
antero()ostcrior and lateral roentgenograms. 

By accurate marking and by photographing in correct planes, ver- 
tically and horizontally, and by accurate aim, the wire in most cases 
enters correctly at the first attempt. An incorrect direction may be 
rectified hy another wire. 

The constructed sighting apparatus is affixed to an electric drill in 
order to avoid the inaccuracy of manual drilling. 

.V drill i.s ii.sed which is suimlicd with a point con.structcd by Haugland and which 
“.-hoots” tho wiro out of the handle. This ptevonts displacement of the sighting 
apparatus during the drilling. The actual sighting upparatus, of course, may he af- 
fixed to any kind of drill. 


The sighting aiiparalus has hceii constructed so as to he as .simple as 
po.s.sihle. For tliis reason it has been prepared for free iulju.stment 
without heing fixed to the bed.* 


From our material one can .see that, in tlie first eases, i.e., where we 
tlid not as ycl luivc the sighting apparatus, we fretiuciitly laid difficulty, 
especially in the lateral plane, in eenicring the wire or the nail accu- 
rately. .Since we began to ti.se the .sighting ajtparalns and .skin clips and 
pms as markers, as de.seril.eti, this ditlicnlty hits l,ecn overcome A.s a 

rule the gtude wire enters the center of the femoral Itead on the fir4 
aUi’iupl. 


•Till 

Jl, 


Vun-hns. Os.„. Xorwuy. 
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Tlie incision is made immediately before the insertion of the wire. 
It siionld be made about 1 to 2 cm. anteriorly to the middle of the 
trochanter and femur because of the tendency of the soft parts to sag 
(Figs. S and 11). The wound edges should be carefullj’’ covered b 3 " 
compresses wliieli are fi.xed with sutures. 3Ie(al elips interfere with the 
roentgenograms. 



Fig. 10. — The aigliting .ipparatus (Semb). A curved arm (a) for sighting at the 
markers in the groin. A scaie («) with water level for adjustment to a given angle 
to the horizontal piane. 



Fig. 11.— The use of Uie sighting apparatus (a somewhat older model), a, the 
curved arm pointing at the marker in the groin ; b, the drill with the wire at a give 
angle with the horizontal plane; w, a water level giving- the horizontal line; 
for adjustment to the given angle ; R, self-retaining retractor in the incision , 
markers in the groin. 


The point of insertion for the wire is found with the guidance of the 
pin. (Pig. 9, P) which was driven in as a marker. If the femur is thick 
and firm, a groove should be chiseled out for the nail. If the hone is 
brittle, this is not iiecessarj’’. 

The length of the nail to be used is determined in relation to the 
wire. All wires present on the operating table are of exactlj’^ the same 
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length. The length of tlie drilled-in part of the wire is easily determined 
by subtraeting the length of that part which remains outside the bone 
from the standard length. It is important to calculate the length of the 
nail accurately. 

One should make allowances for 3 to 5 mm. shortening of the neck of 
tlie femur during impaction and driving-in of the nail. The nail should 
not enter further than to about cm. from the surface of the head of 
the femur. 

Prior to tlie final driving-in of the nail, the length and position are 
controlled by .v-ray. A somewhat shorter nail may be inserted a little 
fnrtber than usual; a nail which is a little too long, less than usual. 

In my opinion the nail should be fixed against the femur to prevent 
subse([uent extrusion. This may be done by driving it so far in that 



Vis’. 12. — Inacrllon of the cannulatcd nail. 


the lower eilge of the head of the nail is supported against the external 
lamina of the femur (Fig. 1), C). Tlie nail will hiteh on and will not 
slip out. After .some lime lias elap.sed, it becomes entirely or partly 
covered liy callus from the femur (Fig. 13, Case 24). This also prevents 
the nail head from irritating the soft parts and forming a painful bursa, 
whieli is demonstrable in eases where tlie head of the nail penetrates into 
the soil jiarts. 


It has been held that, following a subse.nienl absorption of the femoral 
neek, the nail may become too long. The risk of this is so small that it 

eannul by any nieans onlweigh the .safeguard obtaine.l by this tcehnimie 
outwaru ^ 

Alter unpaetiou of the fracture, the ineision is sutured without drain- 
age I he ti action >s removwi. m, mediately. The leg is placed on an 
onhnary P.rann s .sjilint, ^ ^ 
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SURGERY 


The incision is made inimediatelj^ before tJic insertion of the wire. 
It should be made about 1 to 2 cm. anteriorly to tlie middle of the 
trochanter and femur bocau.se of the tendency of the soft parts to sag 
(Pigs. 8 and 11). Tlie wound edges should be carefully covered by 
compresses whicli are fixed with sutures. Metal clips interfere with the 
roentgenograms. 



FIs’. 10. — The siffliting: apparatus (Sciiib). A curved arm (a) for sighting at the 
markers in the groin. A scale (s) with water level for adjustment to a given angle 
to the horizontal plane. 



Fig- 11.— The use of tlie sishtins .apparatus (a somewhat older 
curved arm pointing at the marker in the groin ; the drill with the wire at a given 
angle with the horizontal plane ; w, a water level giving the liorizontol ime ; o, 
for adjustment to the given angle ; iS, self-retaining retractor m the incision ; iu, 
markers in the groin. 


The point of insertion for the ivire is found with the guidance of the 
pin (Pig. 9, P) w'hieh was driven in as a marker. If the femur is thick 
and firm, a groove should be chiseled out for the nail. If the bone is 
brittle, this is not necessary. 

The length of the nail to be used is determined in x’elation to the 
wire. AU wires present on the operating table are of exactly the same 
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length. The length of the drilled-iii part of the wire is easily determined 
by subtracting the length of that part which remains outside the bone 
from the standard length. It is important to calculate the length of the 
nail accurately. 

One should make allowances for 3 to 5 mm. shortening of the neck of 
the femur during impaction and driving-in of the nail. The nail should 
not enter further than to about cm. from the surface of the head of 
the femur. 

Prior to the final driving-in of the nail, the length and position are 
controlled by x-ray. A somewhat shorter nail may be inserted a little 
further than usual; a nail whicii is a little too long, less than irsual. 

In my opinion the nail should be fixed against the femur to ])revent 
suhseciuent extrusion. This may be done by driving it so far in that 



FIb. le. — Insertion of the cannulatctl nail. 


the lower edge of the heail of the nail is .supported against the external 
lamina of the femur (Fig. !), V). The nail will hitch on and will not 
-slii) out. After .some time lias elaiised, it becomes entirely or partly 
eoveretl by callus from the femur (Fig. 13, Case 21). This also prevents 
the nail head from irritating the .soft parts and forming a painful bursa, 
whieh is demonstrahle in eases where the head of the nail penetrates into 
the .soft parts. 

It has Ineu held that, following a .snh.seipient ah.soqitioii of the femoral 
neck, the nail may heeome too long. The risk of this is .so .small that it 

-•annol by any means outweigh the .safeguard obtained by this teehniiiuc 
against outward slipping. * 

After impaction of the fraetnre, the incision is sutured without drain- 
•ui. llu! tiaetioii IS reiiioveil-immediatelv. The Ic' is nho.n 
■»'dinary Itrann-.s .splint. “ 
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Tlii.s o](em(ivo ieeJiniqiu; is, above a!i, simple. In my material it Jias 
been used not by ii spcciiilist, but by nil the assistants on the service— in 
all, fen different operatoi's. Jlost of these had never undertaken a 
spiking previously. 

Since the ])atient lies relatively coinfortaWy in his bed and since the 
surgery is done under local anesthesia, one can work at leisure and use 
as much time as is necessary for an e.xaet carrying out of the procedure. 
AVith this technique it is po.ssil)le to .satisfy the two most important 
requirements for this successful o])eration; (1) an absolutely e.xaet re- 
duction of the fracture before the nailing and (2) an ab.solutely exact 
centering of the nail. 

Fostoperaiive Treatment. — Tlie .skin sutures are removed on the 
seventh day. At the -same time, the .splint is removed and the leg is left 
free in bed. If the wound has healed, energetic exercise therapy is in- 
stituted witli active movements in hip, knee, and foot joints. 

Generally the patient is kept in bed for eight weeks after the opera- 
tion. This time has been chaseii at Nystr^m’s® suggestion. 

It must be assumed that premature weight-bearing ma.v reduce the 
possibility of entrance of blood vessels from the peripheral fragment 
through the fracture line to the central fragment. 

The nutrition of the central fragment, of course, plays the greatest 
role for the healing of the fracture and the nutrition of the head of the 
femur. Theoretically, recumbency for eight Aveeks without traction 
should furnish good conditions for such vascularization. Further, the 
patients as a rule az’C not iiarmed by this recumbency. They can move 
fairly freely in bed and generally require several Aveelcs to obtain 
mobility of the extremities. After eight Aveeks’ exei'cise izi bed, the 
mobility gejiei'ally is very good ajid the patient may Avalk relativel.A' 
Avell shortl}' after having been alloAved up. 

IV. RESULTS 

The material is compiled in Table III Avhich comprises all eases ad- 
mitted into and treated on the Third Surgical Service from March 15, 
1935, to Dec. 31, 1937. Eoentgenograms of every nailed medial fracture 
are reproduced in Figs. 13-21. In one ca.se only (Case 33), tlie x-ray 
plate AA'as last. The clinical result in this ease is excellent. 

The general postojici-ativc reaction has been romarkalily slight; in no 
ease threatenijig. As a I'ule rises in temperature and pulse have been 
minimal. Healing of the Avound has occurred Avitliout serious complica- 
tions in all of tlie 117 eases of nailing. In no single case has infection 
oecuiT’ed around the nail. In 2 cases only a small hematoma oceuiT’ed in 
the subeutaneons layer, 1 of n-hich became injected. After drainage, 
both these Avounds closed with a linear scar. 
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- These execlleiit results show that it is practicable to perforin this 
operation with the patient in bed without risk of infection. They also 
demonstrate that drainage is not necessary in this, operation. It has not 
been applied in any of these cases. 

In 1 ca.se in which “wire nailing” was performed and where the wire 
had been left protruding from the skin (“percutaneous wire nailing”), 
infection occurred. Tliis method is not used now on the Third Surgical 
Service .just because of the risk of infection. 

Thrombosis and embolism have occurred in a total of 9 cases of 117 
nailings, of 100 medial fractures in 7 cases, and of 17 lateral fractures 
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Case 116 • 


Case 117- 


FIk. 21. 

in 2 eases. The majority were slight eases wliieh ilid not seriously affect 
tlie general eondilion. In no ea.se has tliis eomjilieation lieen fatal. 
The.se llgures are surely not greater than tliose obtained witli other 

metluKls of treatment of fraetures of tlie femoral neck, .niite prohablv 
siiialler. ' 

MOUT.M.ITV 

.t ea,se.s die.l within two mouths after 

H^ir’uun'fLm id, di, 

-h-nitiou that i, is highly pt.bahie they uo:ihn:;::,::n..;i|:;:;:;i;^ 
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any Ireatnieiit they inij^Iit have received. It is hardly reasonable, there- 
fore, to look upon the.se deaths as resulting from the operation. One 
patient died after discharge from the hospital. 

This very modest mortality is remarkable for the reason that relatively 
so many of the patients have been very ill at the time they' were nailed. 
As will appear from the “indications” (see p. 324), 84 per cent and 89 
per cent respectively' of all medial fractures have been operated upon. 

The age of the patients is tabulated in Table II, from which it will 
be seen that 51 of the patients were more than 70 ymars of age. 

Of 17 nailed lateral fractures, 2 died within two months after the 
operation. Case 2 from debility' (76 y'ears of age), Case 107 from bron- 
chopneumonia (83 y'cars of age). Both were very ill before the opera- 
tion. One patient died later. These cases cannot be regarded, however, 
as straight cases of postoperative death. 

The relatively' low mortality' after this operation (6 cases of 117 witliin 
two months [5 per cent] ) indicates that it is a gentle intervention 
which is tolerated fairly well by' these aged, and frequently very ill, 
patients. 

'i’HE FATE OF THE K.VIL 

The nail has a tendency' to be extruded after a shorter or longer 
period. Chiseling off of the outer bone lamella of the femur correspond- 
ing to the point of introduction of the nail favors such extrusion. 

At first (in 1935), when no provisions had been made to affix the nail, 
it slipped relatively' often. In 4 cases the nail slipped out before bony 
union of the fracture had taken place. In 2 of these cases pseudarthrosis 
was the result, while the other 2 healed after the nail had been driven in 
again. In 5 cases the nail was extruded after bony' union of the fracture 
had taken place. The slipping did not then disturb the bony luiion. 

After a special teclmique had been adopted on the Third Surgical 
Service to prevent such extrusion, i.e., by diuving the lower edge of 
the nail head inside the edge of the femur, a short slippuig has occurred 
in only 3 cases out of about 95 nailings. This did not, however, have any 
detrimental effect on the fracture. 

The objection has been raised against peripheral fixation of the nail 
that complications might occur if the neck of the femur were absorbed. 
The nail then w'ould either penetrate into the joint or it would prevent 
the fracture surfaces from remaining in contact with each other. 

In our material a slight absorption or shortening of the femoral neck 
has occruTed in 9 eases. This corresponds to the so-called primary short- 
ening due to defect at the fracture line. In only 1 ease has the nail 
penetrated 1 to 2 mm. into the joint; this, however, happened because 
the nail was originally' too long, placed immediately under the cartilage. 
In onr material separation of the fracture surfaces as a consequence of 
the absorption has not occurred, even to a slight degree. This complica- 
tion, therefore, plays no appreciable role. 
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Our material shows that it is justifiable and favorable to afiix the nail 
to the edge of the femur by the technique mentioned. It furnishes an 
effective safeguard against extrusion, which is the chief precaution 
necessaiy. If the femoral iieek becomes absorbed (shortened), the nail 
penetrates inward to a corresponding degree. The nail therefore, should 
not, be driven in more than to within 5 to 8 mm. from the joint surface. 
Greater sliortening of llie neck of the femur has not been observed in our 
material. The danger of penetration into the joint is then negligible. 

Our late results prove that the nail head becomes covered by callus. 
This is favorable also because it protects the soft parts against irritation 
from the nail. If the nail liead protrudes into the soft parts, this may 
cause formation of a tender, painful bursa, and this maj- be avoided by 
using the technique described. 

In 3 cases the nail has broken out of the femoral head due to eccentric 
localization of the nail (Oases 13, 50, and 87). All these cases were 
renailed with good results. 

In 1 case the nail was broken across eight months after the nailing, 
clue to a manufacturing fault in the material. The patient is still under 
treatment, the fracture fixed by “wire nailing.” 


HEALING OP THE FRACTURE 


As far as the medial fractures are concerned, usually about one year’s 
observation is reciuired to decide the ciuestion of bony union. In our 
material 55 cases have been controlled roentgenographically after a 
sufficiently long period of observation. Three cases showed deficient 
union; *2 cases were definite failures; 1 case, doubtful. In an additional 
9 ciises the patients have written to the effect that they had entirely 
recovered. 

Of (34 cases, 2 (31) were failures (i.e., less than 5 per cent). As to the 
remaining cases, the period of observation so far is too siiort to allow a 
statement. 


The eaiLse of difficulty in lhe.se 2 (31) unsuccessful eases is extrusion 
of the nail due to a poor grip in 2 of tiic cases. In the third ease, which 
may improve yet, the eau.se is delayed union due to inaccurate re- 
duction. In all 3 eases technical errors seem to be ehiellv responsible 
Slight absorption (shortening) of the femoral neck is found in 9 cases 
In all of these the aksorption was slight, from 2 to 5 mm., and plaved 
a negligible iiraetieal role. According to the roentgenograms in 5 of 
the,-,e eases, the cause seemed to be deficient reduction, jjartieularlv de 
neumt mq,ae.lKm at operation, the fi-aeturc surfaces being held somewhat 
..part m their lowest part, or jrartly Jhe result of a j.rimarv defect 
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Shortening of tlie femoral neck, therefore, sometimes appears to he 
tlie result of errors in teelini([ue, particularly with regard to the reduc- 
tion. Our material demonstrates that an accurate reduction and good 
impaction generally ])revent shortening of the neck of the femur. This 
complication, therefore, plays a fpiite suhordinate part in our material. 

Necrosis of the femoral head has been brought forward as an argu- 
ment against nailing. The typical necrosis (one to two years after sue- 
ce.ssful nailing) has not been demonstrated in a single case in our mate- 
rial. 

In one case i)artial necrosis occurred after malposition of the fracture 
due to extrusion of the nail (Case 9). This was explained, however, as 
caused directly by the malposition, and the deficiency of nutrition of the 
femoral head resulting from this. In another ease (Ca.se 50) abundance 
of calcium in the head of tiie femur one and one-fourth years after nail- 
ing indicates delicient nutrition. Pronounced necrasis was not found, 
however. 

The period of observation of the majority of our ca.ses has been too 
brief to enable us to evaluate the incidence of this comi)lication. Ac- 
cording to our itre.sent experience, it appears to play a very subordinate 
rote. 

It is tlieoretieally i)rol)able that the nutrition of the femoral bead in 
some degree depends upon the nutrition from the perii)heral fragment. 

An accurate reduction and good immol)ilization of the fracture, for 
exami)le, during eight weeks’ recumbency without traction, should favor 
va.seularization tlirough the fracture line. 

The good results obtained in our material by this proeedure may sui)- 
port this po.ssibilily. f)f the IT naileil lateral fractures all the surviving 
l)atients obtained l)ony union within three to four months. 


(a.i.NiGAi. ur:.si:i,T.s 

Pain in the leg is present, chielly when there is un.sueec.ssfnl union. 
With .successful bony union, slight pain and sliglit di.seomfort are not un- 
usual, but tliese are not particularly embarra.ssiug (Table III). Ability 
to worlv lias been recorded in tlie table. In the.se old patients it is of 
fairly subordinate eoiiseiiuencc. The gait has lu'cn judged according to 
estimate; 1 iiidieates a perfect gait, wliieli eaimol be criticized in any 
way, and this Is found in a total of 2(5 ea.se.s, 11 indicates a very gooii 
gait, with negligible discomfort of one kind or another, in a total of 51 
eiLses. Ill and IV indicate poor gait or reeumbeney, respectively, in a 
total of !l eases. 

Of tin- tot;d of lilt) eases of me<lial fractures in our material 9 are 
shll under treat meat and .5 have died. Of the remaining 815 patients 
7 < have exeellent or gi.od gait ('.to |ier cent ). 

lu ending tbe end ...nils, it K as yet t.io early ,o make anv definite 

. ‘«eu . b.e,uiM- a eonsulerable nttmber of the ca.ses has been' observed 
iiir tuo >hi'ri a time. 
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THE RELIEF OF PAROXYS:\L\L HYPERTENSION BY 
EXCISION OP PHEOCHROMOCYTOHA 

Alkxaxder Brunschwig, 3I.D., Eleanor Humphreys, ;M.D., and 
NoRJtAX Roome, M.D., Chicago, III. 

(From the Deiuirlments of Sunjery and Patholoyy and the Diidxion of Iloentgenology 
of the Department of Medicine, Univerxity of Chicago CHnicx) 


INTRODUCTION 

A NUi\IBER of reports of plicochromoej'tonias (pnraganglionia.s) liavc 
now aeeunuilated in the literature. The nia.iority of the recorded 
(!a.ses were of post-mortem examinations. However, in recent years the 
clinical recognition of these neoplasms has been possible because of the 
realization of tlieir causal rclationsliip to paimj-smal hypertension. 
Vaquez and Donzelot were tlic first to diagnose such a tumor in vivo 
and this was not until 1926. A review of the clinical syndrome and of 
the histopathology of these neoplasms would be needless repetition here 
in view of the several adequate articles already published (Rabin, Belt 
and Powel). 

On tiic other hand there is not a great deal of recorded operative 
experience in the treatment of thc.se ncopla.sms nor have many studios 
on their adrenalin content been made. With tlie purpo.se of cmphasiz.ing 
tlie.se iioint.s, the following case is recorded. 


Cask llr.roi'.T. — F. K. (No. 100122), white female, -11 years of age, admitted to 
the Medical Service of Ur. George F. Dick, March 2S, 19.'i7, complaining of “at- 
tacks” that are characteri/.cd as follows: f>-eling of con.striction in the head, 

then the che.-t which imluccs marked labored breathing; palpitation and tachycardia, 
pain in the midporllon of the abdomen, nausea and often vomiting. Uy this time 
there is a .-ensation of marked weiikne.ss :ind then pnrposcle.ss movements of the 
arms and legs, nnistly on the right, which however can be voluntarily i-ontrollcd. 
No loss of consciousnc.'s. There is no fecal or urinary incontinence. Following the 
attack the patient fcr-ls exhausted for one to two hours. 


.l»f| Ml 


1 he :ilt.'vcks have is'cu exp, .... .... ^»vais ano vvrrn ith’ivuxini 

ftiipieacy until at pie-.oit thete is almo-l one attack a d:iv. The patient .stale 
that for a pcriisl of 1 to 2 minutes she can ••feid them coming on.” There is ni 
^iM'cial caii-e a-.igacl to them but a ••.tart” has often initiated them. The patien 
Lc!s they ate none common I to If.) hours tifter na’als. 


Fast pcfoaal ai'.d family hi.-toricH ate irrelevant. 


Fl.vnoal exomimaiou icv.-als a vvclI.develo,„.d and morri.-hed wldte female Ob- 
,..r.ve and.ngs are ro.gatrve. Folse, HO; re-pirrrtion. 20; bloo,! pressure H.LOS- 

K:rhn. negative; elcxdr.vardiogr.rm’ 
.m;._..= rhvthm:.r. r...ntg..aogr.,m, „f Host, negative. The heart is not enWged: 


'.>-iv-.l (..r I 'A.i'i sig n. 


IJJX. 


alii 
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SURGERY 


Of the total of 100 cases of medial fraetiu'es, 5 have died; 2 cases, pos- 
sibly 3, have failed as to end results and llic remainder are cured or im- 
proved. 

Bilateral nailing of medial fractures lias been performed in 2 eases 
(Case 113 and Case 111 ) ; i.e., ‘Svire nailing” on one side and ordinary 
nailing on the other side. The results are good. 

Of 17 lateral fractures, 3 have died; the remainder have been cured or 
improved. 

.SUMMARY 

A simple and gentle method is presented for redueing and nailing 
fractures of the femoral neck. The reduction is performed with wire 
traction on a specially constructed splint, which permits e.Kteiisive in- 
texmal rotation. The result of tiie reduction is ideal in 98 per cent of the 
cases. 

The traction treatment iierinits preliminary treatment of the patient 
prior to the operation and observation of the patient with a view to in- 
dication for and selection of a favorable time for nailing. . 

The leg is kept lying in unchanged position on a splint until after tlie 
nailing is completed. The nailing is carried out w’hile traction is inain- 
taiiied and with the patient lying in bed xnider local anesthesia. 

In order to ensure an accurate centering of the nail, a special siglitm? • 
apparatus has been constructed for the aiming of the wire and the nail 
in two planes. 

This procedure permits reduction as well as operation on very ill Pii" 
tients. Eighty-four to 89 per cent of all medial fractures have been so 
treated, a total of 100 operations in the course of three years. The re- 
sults show that 2 per cent died within two months after the operation. 
Only 2 (3?) were failures as far as fixation of the fracture is concerned. 
Bilateral nailing was used in 2 cases. Of 38 lateral fractures, 17 were 
nailed by the same method. Two died within two months. Bony union 
occurred in all the surviving cases. 
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localization of the txraior is possible by pneumoretroperitoneography for 
the following reasons: (1) Multiple tumors may be present and the 
lumbar incision would not permit thorough exploration of the retro- 
peritoneal spaces. (2) There may be congenital absence of one adrenal 



gland. (3) Where as in some reported instances, the tumor is on the 
....tenor ,n|,ert o. the M„ey ,,„d ..di.em.l to 

mg this kuluev would be more fe-isHUrt r.- , , ■ spai- 

.l..o..el. 0 lu„, ,,,r to,. Jl “Woael. Ih,... 
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SURQEEY 


In places they appear as huge processed syneitium-like masses with giant nuclei. 
In other regions tlie cells strongly resemble those of the normal suprarenal medulla 
and elsewhere those of the adrenal cortex, with typical vacuolated cytoplasm. In 
some fields the cells appear to have been markedly compressed into fusiform shape 
by surrounding blood-filled sinusoids. In general the nuclei are rounded or oval with 
finely divided chromatin and one nucleolus. The cytoplasm is eosinophilic and 
finely granular. The appearance after chromate fixation is striking. Almost all of 
the tumor cells — oven the vacuolated ones — show either diffuse browning of their 
cytoplasm or brown granulations. There is considerable extravascular browning 
of stroma and of the precipitate in blood vessels. A few coarse brownish hyaline 
granules (not seen in formalin-fixed sections) are present both in and outside tumor 
cells. 

A section through the thick hyaline capsule shows a narrow rim of what appears 
to be atrophic adrenal cortex, outside the capsule. Wiile these cells are not unlike 
some of the tumor cells, there is absolutely no chrouiatfinity, although the tumor 



cells on the inside of the capsule are deeply browned. One section shows a recent 
fibrin thrombus in a large blood space and scattered foci of necrosis in the tumor. 

Pathologic diagnosis: Pheochromocytoma, left adrenal gland. 

Operative Procedures . — Eleven previous instances of pheocliroinoeylo- 
nia have been reported to date in which operative removal was successful 
and was followed by relief of the “attaclts. ” These eases are sum- 
marized in Table I. Case 9 is recorded as pheochromocj^toma beeatise 
of the positive histologic findings (positive chromate reaction), but from 
the clinical history' there were no paroxysmal attacks of hypertension. 
This patient presented a persistent “hj'pertension” of 190 to 160 
systolic pressure. Of 10 cases (that of von der Muhl not included) 6 
were removed through a lumbar or kidney incision and 4 through ab- 
dominal incisions. In our opinion it would appear that the abdominal 
incision has advantages over the lumbar incision even though accurate 
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Z'/ic Blood Pressure During Operation. — ^In. 9 cases of the above series, 
iueluding the oue reported here, blood pressures were observed at fre- 
quent intervals during tlie removal of the growth. In 4 no rise was noted 
at any time during the operation ; in 4 there was a rise to well above 200 
systolic (as observed during attaelrs preoperatively) when the tumor 
was manipulated and removed and then rapidly fell to a level at which 
readings could not be obtained for a short period when a return to 
approximately 70 to 90 was then recorded (therapeutic nteasures to com- 
bat shock were of course institvrted) . In Leriche's case the pressure 
had risen to an “attack level” after induction of anesthesia but fell 
to an unmeasurable level when the small tumor was removed. 






A. 



B. 


Fijr. ■}. — Tracing of blood pressure of 10.7 kg. dog under barbital 
injection of 5 c.c. saline solution intravenously; no perceptible effect ° . j, 

sure. IS, injection of 1 c.c. dilute HCl extract of pheochromocytoma : rapid nse 
blooil pressure for brief period, a "typical adrenalin curve (experinie p 
Dr. Louis Leiter). 


Anali/sis of the Tumors for Adrenalin.— The origin of these neoplasms 
from chromaffin tissue has led to a study of their adrenalin eonten . 
Table II summarizes the more recent observations. 

In normal adrenal glands there is approximately 1 to 2 mg. of adi en- 
alin per gram of tissue. In the above series such values were obtainecl 
for some tumors wliile veiy high values, such as 20 to 40 mg., were ob- 
tained in others. Various factors might accoimt for small variations 
ill the results of analyses, such as inclusion in the assayed tissue of por- 
tions of normal adrenal medulla and cortex. On the other hand, the 
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Table II 


Summary op Analyses op Pheochromocytomas for Adrenalin 


AUTHOR 

SPECIMEN 

CHEMICAL 5IETHOD 
OF ANALYSIS 

ADRENALIN 

CONTENT 

OP TUMOR 

Babin (1929) 

Tumor from au- 
topsy 40 gm. 

Folin 

(colorimetric) 

1.0 mg. per gm. 

Belt and Powel 
(1931) 

Tumor from au- 
topsy 1,000 gm. 

Folin 

20 mg. per gm. 

Kalk (193-1) 

Tumor and kidney 
tissue surgical 
specimen 

Zanfrognini 

30 to 40 mg. per 
gm. 

Burgess, A. ^I. 

(1930) 

Tumor from opera- 
tion (died post- 
operatively) 

Folin 

3.0 mg. per gm. 

Kelly, et al. 

(1930) 

Tumor from op- 
eration 240 gm. 

Folin 

1 mg. per gm. 

Popken, C. (19.30) 

Tumor from au- 
topsy (1 by 5 by 
4 cm. 

Pharmacologic 
method? Effect 
on blood pres- 
sure of decere- 
brated cat 

9 mg. per gm. 

Fein and Carman 
(1937) 

Tumor from au- 
topsy; weight 
not stated 

Not stated 

22 mg. per gm. 

Edwards (1937) 

Tumor from au- 
topsy 20.7 gm. 

Folin 

3.94 mg. per gm. 

Humplireys 

(1937) 

Tumor from au- 
topsy 35 gm. 

Folin 

2.5 to 3 mg. per 
gm.‘ 

(Uiipublislu'd rare from University of Cliieago Clinics) 


Brunscliwig, 
Humphreys, and 
Bourne (1938) 

Tumor removed at 
operation, 75 
gm. 

Folin 

1.25 mg. per gm.* 

•Atlronalin ilotenninations were iiiudo 

I*hy.sIoUiKy* 

by Dr. J. M. Kogoff» 

of the Department of 


very lii-'h values, it true, would indieate a marked hyperactivity on tlie 
part of the neoplastic cells in the production of adrenalin. 

There is no apparent explanation for the paroxysmal character of the 
attacks of hypertension. That .such attacks are due to sudden outpour- 
intt of on exce.ss of adrenalin is inferred from tlie exec.ss of adrenalin 
l)rodueim„' tissue represented by the tumor and by the relief from sucli 
attacks followin'; removal of these tumors. Final confirmation of this 
is afforded by the oliservation of Beer, Kin- and Prinzmetal, wlio dem- 
onstrated a pre-ssor suiisfancc (adrenalin) in the blood of’ a patient 
durim,; an attack. 


A (Of II, e j 

™.U,olU«l l„ »„,c cictcn 
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adrenal glands and tliat Avhen such a mechanism calls for a sudden re- 
lease of adrenalin into the circulation the tnmor tissue also responds. 

SmiMARY 

A review is made of the eleven eases of imroxysrnal hypertension due 
to retroperitoneal pheochromocytoma in which successful operative re- 
moval resulted in relief from sjnnptoms. -‘in additional case is recorded. 

Experience has shown that such tumors are eventually fatal, even 
though not malignant, because of the repeated hypertensive attaeloi 
with ultimately a very severe one with fatal collapse. Sufficient e.\'- 
perience has been gained to permit the recognition of these tumors by 
the eharacteristie clinical syndrome and such a diagnosis should indicate 
operative removal of the tumor. The repeated successes of the latter 
modify the previous pessimistic prognosis held for such eases. 
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TWO CASES OF MALIGNANT PEKINEAL TUMOR SIMULATING 
INPLAMIMATORY LESIONS 

Robert M. Hosler, M.D., akd John A. jMurphy, M.D., 
CLE\rELAND, OhIO 

(From the Department of Surgery of the University Hospitals) 

C arcinoma of the perineum, Avitli the exception of epidermal neo- 
plasms, is exceedingly rare, and, because of its rarity, we believe 
a report of two cases is indicated. During the past two years we have 
liad the opportunity of studying two highly malignant primary perineal 
tumors which simulated inflammatoiy lesions. We have been unable 
to discover any description of a similar growth by personal inciuiry or 
by a fairly exhaustive review of recent and past literature. Less than 
a dozen cases of malignant perineal tumors have been reported in 
adults and these consist of squamous cell carcinoma, sarcoma, and 
adenocarcinoma. A survey of the standard textbooks of pathology and 
surgery has afforded scanty, if any, pertinent information concerning 
llicse peculiar lesions. In general, all types of malignant tumors of 
the perineum arc remarkable for their infrequency; however, it is con- 
ceivable that their frequency is greater than the statistics would indi- 
cate. The two cases reported here are the only cases of this nature in 
113,922 admissions at the University Hospitals of Cleveland in the 
period from 1923 to 1937. 

At the time the patients were first examined, the outstanding features 
of both ca.ses were iiain, the evidences of inilammation, and the short 
duration of the lesions. We wish to emphasize their .symptomatology, 
clinical course, similarity, and type. These tumors must be differen- 
tiated from acute or subacute intlamnmtory, granidomatous, or benign 
neoplastic lesions. 

CASK RKl’ORTS 


C.\SK 1. — The lirst patient, a lO-year old Italian ^^irl, camo to the Out-Patient 
Ifepartinent in .VugUNt, eoinplaining of a painful swelling on the right side of 

the anal region of one month ’.s duration. E.xamination revealed a dnuibbell-.shapcd, 
nonllnetuant, moderately tender, firm mass estending transversely across the perincnni 
anterior to the ami.s (Fig. 1). The overlying ^kin was slightly reddened and 
ed.'matous. T'ho right side was slightly the larger. No abnormal ly'mphadonopathie.s 
were fomnl at this time. No uleeration or involvement of the vagin.al or rectal 
iuiiro.'>a oocurreil. 

This lesion was thoagi.t to be of a low grade intlammatorv nature and ambula- 
tory treafnent eon.si.sting of hot sit/, batlm was advise.l. I.r’.spite of this therar.v 
the mass progressively enlarg.al an.I failed to .softer.. lVst.s with Frei antigens 
were rn e.melnsrve. One monlli later, biop.sy of tl,,. perineal ma.ss ” 

U'-.it\e,l fer iiobtieatlori. .tprll 23, 133S. 

.■!7I 


ss submitted 
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Cd.se 1 Cdise 2 

nailpd.nt; Perineal Tumors 

Fig. 1. — Diagrams showing area of Involvement. 



Fig. 2. — l*liotomlcrograpli of Case 1. The tumor Is composed of siiiall cells wlilcli have 
large hyperchromatic nuclei. It shows indistinct lobulation. 
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jiiieroseopic examination sliowert small cell carcinoma (Fig. 2) and an excised 
inguinal node revealed metastasis. Soentgen ray therapy nas instituted and the 
primary tumor disappeared. The patient became progressively worse and widespread 
inctastases occurred (Fig. IS). She died nine months after the onset of s 3 'niptonis. 
No autopsy could he obtained. 

Case 2. — The second patient was an IS-j’car-old colored girl who entered the hos- 
pital in October, 193(i, complaining of a painful swelling near the rectum of one 
month’s duration (Fig. 1). At its onset it appeared on tlic left side, was moderately' 
tender, and gradually progressed around behind tlie anus to the right side. Bowel 
movements had been painful. Her father had died three years previoush' of pulmo- 
nary tuberculosis. 



CatS€ 1 of etppe^retnee Cbtse 2 

FIb. 3. — DlaBiammalie reiirc.scntation of massive gross meta.stascs as observed before 

.leatli. 


Tlic salient fcjiturcs of the c.vaminatiau were: d’lie temperature was normal. 
Tlie white blood cell eoimt w:is UhOdit. 'I’he perineum was warm, tense, indurated, 
swollen, anil edeiiiatou.'i. Tlii.s indurated area eiieireled the amis posteriorlv in tlie 
shape of a horseshoe. The reetovagiiial .septum was free of iailuration. No ulccru- 
tiim of the recial mucosa wa.s found. Hmall lirni inguinal nudes were palpable. 
Ituemgeuogram.s of the spine and chest were normal. Investigation of the "cnito- 
iirinary ami gastroiiilcsiimd trai-t-s rcvcidod them to bo normal. For all purposes 
this lesion appeare.l to be inllammalory ; however, one of ns had had the oj.portmiitv 
of seeing the lirsl patient, and, with that ease in mind, a tentative diagnosis of 
neoplasm nas made in this instum-e. It wius thought best that the mass sdmuld he 
meisi-d ami if no pus a as obtained a biopsy slmnhl be procured. \o pus was ob 


taiiu'il ami some tissue wa.s 
a sne.dl cell carciiumui 
of tumor, 


le ams removed for inicroseojiic stinly. This revealed it to he 
(fig. i). An e-vcKsed inguinal node showed the same type 
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Radiation therapy was immediately begun by Dr. Eugene Ereedman, and the 
perineal tumor and enlarged inguinal nodes entirely disappeared. Five months 
later the first apparent metastases were noted, these being in the loft supraclavicu- 
lar space. This was the beginning of a rapid dissemination of the tumor, and 
metastases were soon apparent in both sides of the neck, both breasts, left axilla, 
mediastinum, and the skin of the back of the neck and abdominal wall (Fig. 3). 
The patient laid continuous epigastric pain, and bilateral liydrothorax and ascites 
developed. Respirations became increasingly difficult because of tracheal compres- 
sion and the increasing pleural fluid. She gradually became comatose and died in 



Fig. 4.— Case 2. The tumor is composed of small cells bjn-ing a 
cytoplasm and very large pleomorphic nuclei. The tumor in Case 1 P 
areas suggestive of alveolar differentiation. 


the Sixtli month of l.er illnes.s. Shortly before her death the blood nrtm nitrogen 
ivus 1.10 mg. per cent and creatinine, lO.S mg. per cent. 

Autopsy was performed by Dr. William Wartman. The external genitals uere 
normal. The anus presented an entirely normal gross appearance, wliile only r.iri, ) 
were bizarre cells found in the interstices of fibrotic and atrophic muscular tissues la 
the surrounding regions. The most striking finding was the presenoo of tumor 
tissue whicli had involved iii a massive fashion all the })erivcrtcbral lympli nodes 
from the pelvis to the base of the skull. A huge retroperitoneal mass was found 
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surrounding the ureters and extending into the spleen. The esophagus and trachea 
were encircled by similar masses. Xo normal lymphatic tissue was recognizable. 
A small nodule could be demonstrated in the right ventricle. An interesting finding 
was the fact that no tumor could be demonstrated in either the lungs or liver. 

The similarity of these two interesting cases is at once apparent. 
Both were in the anal region; both simnlated inflammatory lesions; 
both had widespread metastases; and both were of short duration. 

Little is known concerning the cj'togenesis of these tumors. The 
most tenable theory is that they arose from embryologic tissues which 
were misplaced during the development of the perineum. Most malig- 
nant tumors of this region — and they too are uncommon — are mucus- 
secreting tumors and undoubtedly have their origin embryologieally in 
the remnant of the hind gut. In the past three months we have seen 
two eases of epidermal carcinoma of this region which did not involve 
the rectum. 

The objective characteristics of inflammation can be explained on a 
basis of lymphedema resulting from lymphatic blockage, as is often 
seen in cancer of the breast. 

We report these cases with the hope that recognition of other cases 
will lead to a better understanding of tlie lesion. We can only assume 
that the original lesions for which the patients presented themselves 
represent the primary lesions and this seems justifiable. 
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CONGENITAL ANORCHIA, WITH A REPORT OP SIX 
PROBABLE CASES OP jMONORCHIA 
Charles E. Rea, M.D., IRinneapolis, 

(From Uie Department of Surgery, University of Minnesota Medical School) 

p ONGENITAL absence of one or botli testicles in man is rare. The 
medical records of the War Department for the World War report 
only 52 cases of anorebia in the fii'st two million men examined. Un- 
doubtedly many of these cases and many reports in the literature are 
confused with arrested migration of the testicle, castration, fusion of the 
two testes, transverse eetopy, etc. 

Cabrol in 15G4 reported the first ease of congenital iiilateral anorchia. 
Prom then until 1S7S, when Gruber reviewed the literature, only 2!) 
verified cases of anorchia bad been recorded; of those 7 were bilateral 
and 22 iinilateral ; Gruber observed a case of monorchia, which made a 
total of 23 eases. 

Counseller and Walker could find only 9 instances of bilateral anorchia 
in the available literature up to 1933, and added 2 cases of their own. 
In 1936 Pleet examined 1 case of unilateral absence of the testis and 
found that 5 additional cases had been reported since Gruber’s series. 

Thus, to date, only about 40 cases of anorchia have been recorded ; of 
these 11 were bilateral and 29 unilateral. 

St. Hilaire believes that in many cases where absence of one or both 
testicles has been reported, tliese organs exist liiddcn in the abdomen or 
are atrophic. He doubts if man.y ea.ses are authentic and .states that 
all reports should give exact details about the arrangement of tlic otlicr 
parts of the seminal apparatus. However, embryologicall}', tlierc is a 
possibility that a testis like any other organ may be absent, and similar 
anomalies have been found in the opposite sex and in lower animals. 
Marehand reports the absence of a left ovary and the greater portion of 
the tube and broad ligament in a girl, 1 year old. Hobday has found 
eases of a bilateral anorehid colt and a monorchid horse and states that 
it is an ‘'occasional” occurrence in animals. 

At best, the evidence to prove a case of anorchia is circumstantial, 
but if after careful anatomic and histologic examination one fails to 
find a testis, one may conclude that the gonad was congenitally absent, 
barring operative interference. Detailed and careful search at necrop.sy 
should bo suffieient to determine the jirescnce or absence of gonads. 
Such thorough search in per-sons who are operated upon, of course, is 
not possible. 


Received tor publication. April 29, 1935. 
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During the last eight years at the University of Minnesota Hospitals, 
6 cases of probable monorebia have been observed. All the cases were 
operated upon by 0. H. Wangensteen, whose interest and general ae- 
(luaintance with the subject of the undeseended testis are well known. 
The preoperative diagnosis in these cases was cryptorchidism, but at 
e.Kploration no testis was found. It is possible that the testis lay hidden 
elsewhere in the body and was not accessible at operation, but, apart 
from a gonad in a remotel}' aberrant position, the absence of tlie testis 
is likely. Because of the rarity of this condition at operation and its 
possible relationship to other anomalies, the following cases are reported : 


CASE REPORTS 


C.\SE 1. — L. H., hospital number 5436S, aged S years, was admitted to the Uni- 
versity of Minnesota Hospitals June i, 1930, and discharged June 17, 1930. He was 
admitted with tlie diagnosis of bilateral undescended testis since birth, lie also had 
a alight convergent strabismus. 

Physical examination was essentially negative. The left testicle could not be 
palpated, but the right testicle could be felt in the inguinal canal. It wius freely 
movable, but could not be brought into the scrotum. Examination of the blood and 
urine was essentially negative. 

Oil .June 5, 1930, the patient was operated upon. On the left side, after opening 
the external oblique aponeurosis, the gubcrnaculum was seen to come down posterior 
to the parietal peritoneum and to imbed itself deep to the Poupart ligament. There 
was no definite evidence of tosti.s. A small hcniiul sac was felt. This was dissected 
free from the gubcrnaculum and ligated. A small band was found to run behind 
tile bladder in the usual course of the vas deferens. This could not be identified as 
vas. No internal spermatic artery was found. Exploration of the retroperitoneal 
space and peritoneal cavity with the finger revealed no testis. Immediately over- 
lyiiig the left femoral artery nas a small Jiard mass which appeared to be a lymph 
node. This and the gubcrnaculum and anociated structures were removed. Micro- 
scopic sections of the tissues removed (Hospital operation 30-9o4-5-0-7-8) showed 
several lymph nodes, gubernaculum, and vas deferens. A heriiioplasty was pei formed 
on both sides and an orchiopexy on the right. 


t'.\.sK — W. O., hospital number G138!I3, aged 1(1 years, was admitted to the Uni- 

ver.sity of Minnesota Husjiitals Oct. 15, 1935, and di.'-charged Nov. 11, I'J.'io. yince 
birth he htid had undeseended testes, lie had never notieed the testes in the scrotum 
or felt them in the canals. His home doctor had injected the left imminal canal 
fur hernia. 


Physical examiimtiou revealed the penis and scrotum to he somewliat under- 
developed. The te.sticles were not felt in the scrotum or in the inguinal re'doii. The 
patient had a eun"euit!il heart lesion, probably on the basis of pulmonarv stenosis, 
llis g.-neral tippearjinc.- was tlmt of a cretin. A prostatic smear was negative for 
spermatoroa. Basal metabolic rate was Sll per cent. 

On Oct. IS. 1P35. the patient was explored through a right oblique imminal in- 
cision. No testis wa.s found, l.iss.vtion was made far into th,. rctro^.ritoneal 
lego.n as tar ns ihe bifurcation of Ihe aorta. The peritoneal cavity was opeiusl 
also but no true., of tcsi.s, vas deleren.s. or gubernaculum was found. v hernio 

plasty was performed and the wound closed. Oil Nov 1 lO'";.., 

performed on the left side. ’ "‘•^•'‘R'Pfxy wa.s 
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Case 3. — A. B., number G39502, aged 24 years, was admitted June 13, 

1935, and discharged June 20, 1935. The patient said the left testicle had never 
been felt. The right testicle had always been normal in size and position. No 
hernia could be demonstrated on x>hysical examination nor could the left testicle be 
palpated. 

On June 14, 1935, through a left inguinal incision, the patient ivas explored. 
There was a spermatic cord in which the vas deferens and vessels were found. No 
testis was found. The retroj)eritoneal siiace was explored. Failing to find testicular 
tissue, the vas deferens was amputated near the bladder and the sx)ermatic cord cut 
high in the retroperitoneal region. A small hernial sac was found which was ligated. 
A Bassini hornioplastj- was done in the usual fashion. 

Case 4. — G. S., hospital number 55234, aged S years, was admitted Aug. 12, 1!)30, 
and discharged Aug. 23, 1930. For two j’ears prior to the admission, it had been 
noted that the left testis of the patient was not in the scrotum. At no time had it 
caused him any discomfort. 

Physical examination was essentially negative except that no left testicle covdd be 
felt. The right testis was normal in size, shape, and position. The external genitals 
were normal. 

On Aug. 13, 1930, an operation was performed. On dividing the external oblique 
ai)oneurosis, the terminal end of the spermatic cord was seen to insert into the 
outer leaf of the external oblique aponeurosis. It did not extend into the scrotum. 
AVith the slightest traction, it was detached. Upon following this medially the vas 
and spormatio vessels wore seen, both of which were extremely small. AVhat seemed 
to bd testis and epididymis were mere nubbins of tissue, about or the size of 
the other testis. This tissue was removed, but on cut section proved to bo scar tissue. 
No testis was found. An indirect inguinal hernia was repaired. 

Microscopic study of the removed tissue (Hospital operation 30-1399) showed no 
evidence of testicular tissue. There were epididymis, spermatic cord, spermatic 
blood vessels, muscle and fibrous couueetive tissue (guberuaculum J) present. 

Case 5. — R. U., hospital number 040161, aged 11 years, was admitted July 24, 
1935, and discharged Aug. 7, 1935. The patient had a right inguinal hernia and 
bilateral undescended testis. One year before he had had a right heruiorrhaphj 
elsewhere, at which time no right testis was found. 

On July 25, 1935, the patient was operated upon and a recurrent right indirect 
inguinal hernia was repaired. A normal spermatic cord was found, but no dchnitc 
testis was isolated. In the retroperitoneal space there was a small piece of ti-ssue 
tliat was thought to be testis as there was a small vascular pedicle running from it 
toward the renal region. This tissue and the spermatic cord in the inguinal region 
were removed for histologic study. A hernioplasty according to Andrews tech 
nique was performed. 

Alicroseopic sections of the removed tissue (Hospital operation a5--’0S0 ami -07J) 
showed fibrous tissue, blood vessels, and a small lymph node. 

Case 0.— AV. B., hospital number 004234, aged 20 years, was admitted March 10, 
I93S, and discharged March 2S, 1938. 

The patient had presented bilateral undescended testis since birth. A year before 
his home doctor laid tried anterior pituitary-like substance (antuitriii-S) with no 
results. 

The right testis could be felt overly-ing the external oblique aponeurosis, having 
migrated out to the external abilominal ring. There was an indirect inguinal lieriiia 
jirescnt. A testis could not be felt nor a hernia on tho left side. 
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A light orchiopexy and hernioplasty was performed Dec. 3, 1937. 

The X)atient returned March 17, 1938, at which time the serotal-erural anastomosis 
on the right was undone and exploration carried out through a left oblique inguinal 
incision. The conjoined tendon was intimately attached to the external oblique 
aponeurosis at Poupart’s ligament. There apparently was no vas deferens. A tiny 
remnant of a structure coming from the bladder on the outside of the peritoneum 
may have represented vas deferens. The gubernaculum extended into the scrotum. 
There was no testis or spermatic vessels that could be found. 

A hernioplasty was performed. 

Microscopic sections of tlie tissues removed (Hospital operation 3S-S02-3-5-G) 
revealed probable vas deferens, fibrous tissue, and blood vessels; no testis. 


DISCUSSION 


1. Etiology . — Congenital absence of the testis is said to be due to 
prenatal atrophy resulting from intrauterine disease or trauma, or to 
partial or total failure of embryonic development of the sex glands. 
Counseller and Walker, however, do not believe that any disease proeess, 
either before or after birth, could occur which would not leave some 
remnant of tissue that could be identified. Furthermore, the association 
of this anomaly with absence of the kidney and ureter, extrophy of the 
bladder, imperforate anus, urethrorectal and vesicorectal fistulas (Col- 
lins, Boyden, AYalker and Guinard) strengthens the belief that anorebia 
is a developmental defect. 

2. Varieties of Anorchia . — This anomaly may exist in various degrees. 
Sebileau and Descomps claim that there is no report in the literature of 
complete absence of the deferent canal, but Velpeau and Blandin have 
reported complete unilateral absence of the testicle and seminiferous 
pathivays (Thorck). Gruber reported 5 instances where the testis, 
epididymis, and part of the vas deferens were missing and 5 other eases 
where the testis was absent but the epididymis and ductus deferens 
present. ,\ summary of his findings in our cases is tabulated in 
Table I. 


It is interesting that unilateral anorchia is more common on the left 
side. The incidence of left- to right-sided absence of the testis is 2:1 
according to Sebileau and De.seoinps and 4:1 according to Godard. In 
our series the deformity was four times on the left and twice on the 
riglit. 


3. liehition of Anorchia to 

A. Dcvclopnirnt of the t^ccondary Sex Characters; A bilateral anor- 
ehitl is a true natural eunuel. with feminine aspect and develojnnent 
(Tliorek). On the other hand, the external genitals and .secondary sex 
characters of a monorehid may develop normallv. It may be dinieult to 
distingui.sl. among a monorehid in winch tin: one testis ‘is abdominaliv 
rela.ned, a crypiorehul with abdominal gonad.s, and a bilateral anorchid. 
In tact, np to puberty it is impo.ssible to differentiate tlie.se entities. 
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After puberty, it still may be impossible to distinguish between a 
eryptorchid with abdominal gonads and a monorchid with an abdom- 
inal testis. Both may develop noi’mal secondary sex characters. How- 
ever, distinction may be made between these conditions and complete 
anorchia, not only by the lack of secondary sex characters in the latter, 
but also by the status of the genital function (Godard). A man con- 
genitally deprived of both testes is impotent; he is able to have rare 
erections, but he does not ejaculate semen. He differs from the double 
ciyptorchid or monorchid in that such patients, if they have one func- 
tioning testis, are potent and may be able to reproduce. 

Of the three cases past puberty in this series, two were normal as to 
seeondaiy sex characters. The third patient (W. 0.), aged 16 years, 
had the appearance of a cretin; the penis and scrotum were under- 
developed. 

B. Hernia: As mentioned above, it is impossible to differentiate by 
inspection alone between the congenital absence of testes and crypt- 
orchidism ; in fact, most anorchids are thought to be cryptorchids before 
operation. Some authors have stressed the presence or absence of hernia 
in the differential diagnosis of these two conditions. It is known that 
all cryptorchids have a potential, if not an actual, hernia. Eccles found 
that more than one-half of the cases of retained testes actually have an 
associated hernia. Counseller and Wallier found in their series that, 
when definitely stated, a hernia was not present in 5 anorchids. They 
believe that if a hernia is absent and the testes not palpable, while the 
testes are probably only undescended, they may be completely absent. 

While this may be a valuable sign, it should be emphasized that 3 of 
6 of our eases had an associated inguinal hernia which was diagnosed 
before operation, and at operation all 6 cases luid evidence of a hernia. 
Similarly Dass and Berry have reported the absence of the te.stes with 
hernia. Thus, while absence of a liernia and failure to palpate the te.stes 
may suggest anorchia, it should be remembered that anorchia may be 
prc.sent with a coexisting hernia. 

C. Pseudohermaphroditism: If the patient has a perineal hyi)o- 
spadias, uudescended testes, and anomalies of the secondary sex char- 
actei-s, the possibility of pseudohermaphroditism should be considered. 
While hermaphroditism and pseudohermaphroditism are rare, thev are 
more common than anorchia, and the similarity of the anomalies mav 
obscure the true diagnosis. Urethroscopy may be of diagnostic value in 
the.se eases, for what was thought to he a normal urethra may aetuallv 
l)e a pei-sistent urogenital sinus into which a hyijoplastic vagina opmi.s. 
One of the cases (W. U.) was examined with an urethroscope by 0 D 
Ureevy after operation to rule out Ihi.s po.s.sibilily : no other anomaiv was 
found. 
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D. Cryptorcludism: At the University of Slinnesota Hospitals, 143 
cases of imcleseendecl testes have been seen. To date, 6 cases of probable 
monorchia liave been operated upon (4.2 per cent). Wlietlier there is 
some relationshijj bet^veen anorchia and eiyptorehidism is speculative. 

It is generally known that there are degrees of separation of the 
epididymis from tlie testes in cryptorchidism. Counseller and Walker 
suggest that eases of anorchia may represent a final degree of separation 
with resulting atrophy and disappearance of the testis. 

Hunter believed the undescended testis to be congenitally imper- 
fect. If this be true, one would expect to find a gradation in cryptor- 
chidism from absence of the testis to almost perfection. Other writers, 
such as Moore and 'Wangensteen, while accepting that some retained 
testes are imperfect ah initio, believe that most of the imperfection 
becomes manifest at pubertj’' as the result of temperature, hormonal 
and pressure influence. Certainly it is impossible to distinguish grossly 
or miei’oseopicallj’' between a descended and undescended testis up to 
puberty. Moreover, most of the ectopic testes seen shortly after puberty 
show the upper degrees of development and only with time do atrophic 
changes appear. 

For these reasons, it is believed that the incidence of anorchia to 
cryptorchidism in this series (4,2 per cent) is probably coi 2 icidental and 
not of significance. The final word as to a possible relationship cannot 
be said, however, until the cause of these two conditions is known. 


SUmiARY 

Congenital anorchia is a rare anomalj'. To date about 29 unilateral 
and 11 bilateral cases have beeji reported in the available literature. 

Six cases of probable monorchia are presented in this paper. Four of 
these occurred on the left side and 2 on tlie riglit. Three cases laid an 
associated inguinal hernia, which was diagjiosed before operation, and 
at operation all 6 eases had evidence of heniia. The possible relation- 
ship of ajiorehia to other anomalies, such as cryptorchidism, hermaph- 
roditism, ete., has been discussed. 
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TOESION OF THE UTERINE ADNEXA 
E. A. PicKLEN, M.D., New Orleans, La. 

I *ORbION of the uterine adnexa must be classed among tlie rarer 
gj'uecologic crises. Altliough a number of observers have described 
the clinical symptoms and operative findings, the standai’d textbooks 
allot the condition scant mention, with the result that, comparatively 
unkiiown to the majority, it goes unrecognized and an accurate pre- 
operative diagnosis is seldom made. The surgeon confronted witli a 
twisted gangrenous tube is often unable to discuss his case intelli- 
gently until he has consulted his library. 

While torsion of the pedicle of ovarian cysts is relativelj’' common, 
torsion of the Fallopian tubes, with or without torsion of the ovaries, 
is encountered more rareljL In the three cases which the witer is 
reporting. Case 1 sliowed bilateral tubal torsion, both ovaries being 
noi'mal; in Case 2 there was torsion of the right tube only, the other 
adnexa revealing no pathology; and in Case 3 botli the right tube and 
the right ovary were involved in the torsion, while tlie left tube was 
adherent from the isthmus to the fimbriae to a large multilocular e 3 'st 
of the left ovary. 

The etiolog.y of torsion of the adnexa lias never been adeciuatel.y ex- 
plained. Anspaeh belieyes the exciting causes of torsion of the tube 
are the same as those producing torsion of the pedicle of ovarian cj'sts 
and quotes Storer: “disturbance of the eipiilibrium of the tumor by 
irregular growth, changes in abdominal pressure during pregnane^’’, 
and immediatel}’^ following labor, distention and evacuation of the 
bladder, difference in pressure during the act of emptying the bladder, 
peristalsis, sudden movements of the bodj', and trauma, including gyne- 
cological examinations.’’ Other wi'itei's, attempting to prove that toi'- 
sion can occur in perfectlj^ normal adnexa, list trauma and peristalsis 
as the most plausible causative factors, and in sup])ort of their tlicoiy 
call attention to the more frequent occurrence of right-sided torsion. 
The.y reason that the muscles of the right side of the body are u.scd 
more often than those of the left for hea\y lifting, etc., and that the 
anatomic arrangement of the organs on the right side gives more lee- 
way for peristalsis to produce torsion than is possible on the left where 
the sigmoid wedges the contents of the left pelvis in place. Shutc be- 
lieves tlie foundation is laid in fetal life when the tube is considerably 
longer than the overlying peritoneum and therefore a.ssume.s convolu- 
tions^ and spirals, and lhal this discrepancy persists to about i)uhert}' 
and i.s coninioii even in adulfs. In explanation of adne.val torsion both 
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Sliute and Anspacli refer to the studies 

stated the theory is as follows : The alter j oi ai the 

an organ are shorter, thicker, that by injeeting 

veins in which the circulation ^^^tiiig on water (inject- 

nnder uniform pressure the pedicle o I produce rota- 

ing the artery and veins Although the writer has 

tion of the organ in an aie of l-t> o +uor.vv mio'ht explain 

not encountered this particular deduction, ® omentum but also 

not only the rare 

volvulus and intussusception. The cucuiaioiy^ 

with peristalsis might act as the causative ac oi. , -idnexa it 

In order to gauge the possibility of torsion m ^ mal^ 

might be well to review, their anatomy. The noi r^terine 

mately 12 cm. in length. There are four subdivision : he "te n 

portion, the slender isthmus, the ampulla, which 
two-thi;ds. and the fimbriated 

cular wall grows progressively thinner from le is i ^ 

are three coats: the serous, underlying which 
vessels and nerves; the muscular, the outer ^ 

tudiiial and the inner layer circular; and the 

.„le,. uvchi.,. of .1.0 .ul.e Sio o:.: ot 

the arborescent ^ pjl downward and inward 

the tube arc obviously hea\ lei and c ProniKMitlv one of 

0„ tho p.»lor,„.- HUI-fOOC Ot the '>™»^ ‘''rif Je 
tlie fimbriae is attached to the outer pole ot t it o . . 

,«.,ac ge„ae cttorls to l.ro.h.ec toro.on ... ' ™ 7 "' . , J. 
the ampulla tvi.l. foveepa ami l.visting it hoth eloelu.ae a.ul toimtci 

eleehvL. The tube » re.utuetl p.'ompllv to its 

ovaeies ate held h. place h.v ,ig„„’,e„.. 

toiieuiii springing from the pos • +itA lUlum 

Between the laminae run the blood vessels and nerves to ^ 
of the gland. There are, be.sides two other .supporting st.utli its, h . t, 
the ovarian ligament, consisting of smooth muscle, lying between the 
lavers of the broad ligament and extending Irom the uterine ex remily 
of the ovarv to the lateral aspect of the uterus where it is attached be- 
tween the ori-dn of the lube and the origin of the broad ligament; 
second till' liaament commonly known as the mfiuidibulopelvic liga- 
ment which extends from the tubal or outer extremity of the ovary 
to the lateral wall of the pelvis and is the lateral fifth of the broad liga- 
ment uiioccupied by the tube. It is attached, after classing the external 
iliac ve.s.sels, to the fa.scia and jieritoneum covering the jisoas major 
muscle. 'I'his ligament carries the ovarian vc.ssels and nerves. 

It is a moot (tucstion whether flu; normal tube is ever the site of tor- 
sion. In the three emses ob.served by the writer, tlie increase in weight 
of the ilistal portion of the tube was tine cither to a collection of fluid. 



TOESION OF THE UTERINE ADNEXA 

E. A. PicKLEN, M.D., New Orleans, La. 

'"T^ORSION of the uterine adnexa must be classed among the rarer 
gynecologic crises. Although a number of observers have described 
the clinical symptoms and operative findings, the standard textbooks 
allot the condition scant mention, with the result that, comparatively 
unknown to the majority, it goes unrecognized and an accurate pre- 
operative diagnosis is seldom made. The surgeon confronted with a 
twisted gangrenous tube is often unable to discuss his case intelli- 
gently until he has consulted his library. 

AVhile torsion of the pedicle of ovariaji c}^sts is relativel}’' comnion, 
torsion of the Fallopian tubes, with or without torsion of the ovaries, 
is encountered more rarely. In the three cases which the writer is 
reporting. Case 1 showed bilateral tubal torsion, both ovaries being 
normal; in Case 2 there was torsion of the right tube oidy, tlie other 
adnexa revealing no pathology; and in Case 3 both the right tube and 
the right ovary were involved in the torsion, while the left tube was 
adherent from the isthmus to the fimbriae to a large multilocular cyst 
of the left ovarjL 

The etiology of torsion of the adnexa lias never been adeciuately ex- 
plained. Anspach believes tlie exciting causes of torsion of tlie tube 
are the same as those producing torsion of the pedicle of ovarian cysts 
and quotes Storer: “disturbance of the equilibrium of the tumor by 
irregular growth, changes in abdoniinal pressure during pregnancy, 
and immediately following labor, distention and evacuation of tlie 
bladder, difference in pressure during the act of emptying the bladder, 
peristalsis, sudden movements of the bodj", and trauma, including gyne- 
cological examinations.” Other writers, attempting to prove that tor- 
sion can occur in perfectly normal adnexa, list trauma and peristalsis 
as the most plausible causative factors, and in support of tlieir theory 
call attention to the more frequent occurrence of right-sided torsion. 
Thej' reason that the muscles of the right side of the body arc used 
more often than those of the left for heavy lifting, etc., and that tlie 
anatomic arrangement of the organs on the right side gives more lee- 
way for peristalsis to produce torsion than is possible on the left where 
the sigmoid wedges the contents of the left pelvis in place. Shute be- 
lieves the foundation is laid in fetal life when the tube is considerably 
longer than the overlying peritoneum and therefore a.ssumes convolu- 
tions and spirals, and that this discrepancy persists to about puberty 
and is common even in adidt.s. In explanation of adnexal torsion both 
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operative diagnosis of torsion of the tubes only to find at operation 
cystic ovaries adherent to the postexdor surface of the broad ligament, 
whielt were causing intermittent attaclcs of agonizing pelvic paiir. In 
several other histances I believe slight torsions occurred which righted 
themselves after rest in bed or at the tennination of pregnancy. 

Tlie symptoms of adnexal torsion are easily confused with those of 
appendicitis, and this may be one e.xplanation for the greater number 
of right-sided torsions found at operation. There is a tendency toward 
conservative treatment in left-sided abdominal pain. The symptoms 
also may be asciabed to ectoixic ixregnancy. The attacks of pain are 
sudden in onset and intermittent at intervals of daj-s, months, or years. 
Constipation, nausea, and vomiting usually are concomitant. There is, 
as a rule, a rise in temperature and leucoeytosis. While many writers 
believe that a history of trauma can be elicited, others cite examples of 
the pain coming on in the middle of the night’s slumber or during a 
prolonged hospital stay in bod. There is also the same diftcvence of 
opinion as to relation to the menses. The following characteristics were 
common to the three cases observed by the writer : 

1. Sudden onset of abdominal pain, paroxysmal and .severe, which 
•soon became localized latei'ally in the pelvis. 

2. Nausea and vomiting from twelve to twenty-four hours after 
initial symptoms. 

3. Absence of constipation. 

4. No apparent relation to menses, sinec one ca.se occurred two Aveek.s 
after liie last period; one, nine day.s; and tlie third, six mouths after 
menstruation liad cea.sed. 


5. None gave a history of trauma or of umi.siial exertion. 

6. Examination in eacli ca.se .showed a tender mass of indefinite 
oiilline and doughy consistency, lateral to the uterus. 

T. All gave historio.s of lu'ior atfaek.s of pain, similar in location but 
of le.s.s intensity. 


Oil the otiwr iiuiul, two showed Jeueocytosis (18,000 and 20,000) 
with a iieutrophile c()iiiit of 8S |)er cent and 92 per cent. The third 
liad a count of 8,000 with 68 |ht cent neutropliiles. Temperatures 
ui'oi) admis.sion to the hospital were iv.s|)eetive!y lOl", 101.5°, and 07 5°- 
pulse rates, 118. 100, and 60. Two developed dark, bloody, foul dis- 
charge some hours after the onset of pain, while atic had nV disehar<m 
what.>vcr. In all three cases the affected tui>e.s were found .gangrcnou.s 
at oper.ifion. 


e.vsi: i{KtxiitT.s 
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or ill one case to tlie presence of an ovarian cyst with elongated liga- 
ments, and the enormously thickened and congested meso-ovarium was 
highly suggestive of the vascular origin of the torsion. There was 
nothing in the aiipearance of the tubes suggestive of either a congenital 
deficiency of the peritoneal coat or of tlie presence of the fetal spiral 
type except, of course, the twists. As Anspaeh remarks : ‘ ■’ The normal 
Fallopian tube is of such size and structure that strangulation by tor- 
sion is almost inconceivable. When, however, the outer part of the 
tube becomes enlarged or heavy, and is not adherent to the surrounding 
parts, the mechanical conditions favoring torsion may be said to exist, 
viz., a freely movable tumor (the enlarged ampulla of the tube), at- 
taehed to a more or less fixed base (the uterus) by a pediele (the isthmus 
of the tube and the mesosalpinx). Under sueh circumstances the same 
forces which cause torsion of ovarian or iiarovarian tumors may come 
into play with a similar result.” On the otlier hand, Shute holds that 
inflammation is a debatable etiologic factor; tliat a pliable normal tube 
should twist more easil3'- than a thickened inflamed one. It is impossible 
to arrive at a definite conclusion, and tlie solution is jnst about as 
deducible as whether the egg or the chicken came first in the sclicme 
of existence. Even histologic examination of an operative specimen 
offers no proof for the changes in the tube tend to obscure the picture 
for the pathologist. When a gangrenous tube is sent to the labora- 
tory, it is very difficult to distinguish whether it was diseased before 
the torsion took place, or if the patholog.v has been produced by the 
torsion. In the eases reported of pjmsalpinx and hydrosalpinx ivitli 
closure of the ostia, the causative pathology is more apparent. Hemato- 
salpinx, however, might be the result and not the cause of torsion. 

Torsion of the adnexa is probably a more common occurrence than 
the rarity of its recognition would indicate. It is possible for the 
adnexa to become twisted and to right themselves without intervention. 
In a number of instances there is even distinct evidence that self- 
amputation of the tube has taken place with subseriuent absorption. 
In one case, autopsj*^ on an aged woman disclosed the calcified remains 
of what appeared to be an ovaiy adherent to the iielvic wall. So far 
the writer has been unable to find anj'’ record of a fatal ease. I lie 
abdominal cavity maj’' .just as well be able to care for a self-amputated 
tube as it does for the placenta after cesarean section for abdominal 
pregnancy. It follows, therefore, that nature might deal adetpiately 
wtli the majority of these eases without operative interference. Cer- 
tainlj', our surgical training inclines us to remove at once an}' gangre- 
nous intra-abdominal organ. In the past there must have been many 
cases wliere spontaneous reeoveiy resulted. But since toi’sion has oc- 
curred in tuberculous or otherwise infected tubes, and wc cannot be 
certain of the pathology until laparotomy is performed, expectant treat- 
ment is strongly disapproved. On two occasions I have made a pre- 
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huurs, a davk, bloody discharge appeared which she believed to be a menstrual flow. 
On the tliird day of the attack, she had nausea aud vomiting. The pain gradually 
became worse, the paroxysms lasting from fifteen to twenty minutes, but being 
comparatively infrequent, as, at times, two or three hours were spent in comfort. 
The temperature was 97.5°; pulse, CO; total white count, S,000; neutrophiles, 67 per 
cent; blood pressure, 126 systolic and SO diastolic. General examination, aside from 
the usual picture of undernutrition, was essentially negative. There was no dis- 
tention of the abdomen and no rigidity. There was no tenderness at AIcBurney's 
point. Pressure over Poupart’s ligament on the right side produced pain. Vaginal 
examination showed an anteflexed uterus studded with fibroids. On the left side a 
tense mass, occupying the entire space between the uterus and the wall of the pelvis, 
was felt. On the right side a soft doughy mass, e.xquisitely tender, could be palpated 
nc.\t to the uterus. Slightly lateral to it, the ovarian cyst, discovered at the previous 



I'lg. 1 . — The left ovary .show.s a miiltilorular cyst, no torsion. The right ovary 
shows the mottling describeJ in tlie patliologic report. Tortuoms tube anti elonsatcli 
ami tliickenw] ovarian ligament. 


extiniinatioii, eould be iiiiule out. I w.as .struck by tlie absence of any simis of 
.'•hock. She wtis sent to the hospital for observation iind operation was performed 
the next inornitig. 

O/XTolioiu— Midline incision was exteiidoil from the .symphysis upward to a point 
just below the umbilicu.s, sweeping to the left of the timhilieus and carried dowm 
to the rectus sheath, about one inch above it. Tho reetus shetith was divided and 
the left aud right recti retracted. The peritoneum was opened in the midline. 
Inspection of the pelvis showed n uterus studded with libr<iid.s. Immediatelv behind 
llie left broad ligament was :i large inuUiloetihir ovarian eyst (Pig. 1) with" the left 
Itibe tidherent from the isthmus to the fimbriae. Tube and cv.srwere removed 'eit 
m.'t.---e. The right ndnevtie were not ;it (ir.,t vi.dble, Ptilpation of the eul-de s-.c 
showed the r.ght ovary and right lube gangrcmits .as a result of t.osiou The tul.e 
slvowcd {„wr cb«-kwisc twists and Was eom,,I.,|ely devitalized to the corn,. U was 
clatapcd at „s junc.mn w.th the uterus, and tube umi ovary were reutoved en m-us 'e 
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sevenil years iJieviously. She was seen by a physician wlio toUl her that the ovary 
and tube liad become twisted and that she would probably be all right with a few 
days’ rest in bed. On the second day the pain abated, and on the third day slie was 
able to resume her usual activities. A year later she had a similar attack, but 
called no physician, the pain subsiding after four or live hours. AVhen seen by me, 
'She w'as in a condition of mild shock. The lower abdomen was rigid j temperature 
was 100°. There was a slight dark blood}' discharge. The menstrual period liad 
occurred tw'o weeks before. Blood count, 18,000 leucocytes, with 88 per cent 
neutrophiles. Vaginal examination showed intense tenderness and a doughy mass 
on each side of the uterus. She was taken to the hospital at once. The abdomen 
was opened in midline and both tubes found twisted one and one-half times and 
purplish black. The right tube was twisted in a clockwise direction; the left tube 
counterclockwise. The distal thirds of both tubes were distended with clear fluid. 
A bilateral salpingectomy was performed. No adhesions were noted in tlie region 
of the cecum. There was no serum or blood in the peritoneal cavity. The ovaries 
were normal and were not disturbed. This attack occurred on tlie fourteenth day 
after the first day of menstruation. 


Case 2. — Mrs. G., aged 2G years, iiara i, normal pregnancy three years before. 
No history of fever during the puerperium. No history of menstrual disturbance. 
Patient was brought to Mercy Hospital, New’ Orleans, suffering with intense pain 
on the right side. Tlie appeudi.x had been removed five years prior to admission. 
She related that she had had two attacks of lesser intensity but with pain of the 
same character; the first, six months before admission; and the second, one year 
before. Blood count, 20,000 wliite cells, with a differential of D2 per cent 
neutrophiles. 

The abdomen was opened in midline. The riglit tube was twisted clockwise two 
and one-half times and was bluish black in color. It was removed. The right ovary 
and left adnexa were normal. There were no adhesions at the site of the appendec- 
tomy. Examination of tlie tube showed the ostium closed and the ampulla disteude.il 
with clear fluid. Recovery of patient was uneventful. 


Case 3. — Mrs. M., aged 42 year.s, normal weight 107 pounds, present weight 117 
pounds; two children, aged 22 and 19 years. Periods started at eleven years, were 
regular, and lasted from eight to ten days. Both deliveries were normal. One in- 
duced abortion after four months’, gestation eleven years ago; short, but febrile, 
convalescence. Tertian malaria ten years ago. Six years ago she began to liave 
Iiain in the right chest, followed by live days of fever ranging from 99° to 101°. 
This pain was thought to be pleurisy; a year later pain developed over the right 
hip. Examination revealed a small right ovarian tumor. The periods since then 
have been three to four months apart and very profuse, lasting from ten to twelve 
days. For three years she has had almost daily pain lasting from five to thirty 
minutes. The last period occurred six months before admission to the hospital. 
She believed she was clmnging life prematurely. Three months ago she had 
paroxysmal pelvic pain that lasted several days. 

Examination in showed an uuteflexed uterus eontainiiij' luiniorous siimM 

fibroids. On the right side of the abdomen there was a mass whieii was tlicmght to 
bo a small ovarian oyst. The left side was practically normal. Slie was adviM’d 
at the time, on aeeount of the frequency of the pain, to liave an operation. I was 
of tlie opinion tlmt the pedicle of the cyst ha«I become twisted from time to time. 


1 next .saw her professionally in September, She ha<I been feeling ill for 

five ilays but bad been eoiilined to bed for tw<*nty foiir hours only. The attack 
was iisheretl in by paroxysmal pains in the right lower (luadraiit. After twenty-four 
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taclied to the tube ia the region of the ampulla is found a thin-walled eyst, contain- 
ing clear straw-colored fluid, and measuring 1 cm. in diameter'. 

The right ovary (Pig. 2) measures to 7 cm. in width, 7 cm. in length and 
j cm. in thickness. Its outer surface is covered by smooth, glistening membrane 
which is mottled in color, there being the deep red, puri>lish color of a hemorrhagic 
cyst, the small light pink striations of congested blood vessels, patches of 
extravasated blood into the tissues of the ovary. The light gray to yellow color is 
that of the follicular cysts. Tlie ovary is found attached to the tube by a pedicle 
which measures 3 cm. in length and d cm. in width. It is covered by smooth, glisten- 
ing peritoneum and shows quite a bit of congestion of its tissues. 

The tube attached measures 12 cm. in length and varies in width from 3 mm. at 
the isthmus to 6 mm. at the ampulla. The fimbriated end is found patent and is 
of a light pink color. The remainder of the tube is gangrenous. The broad ligament 
Measures 3 cm. in width, (4 cm. in thickness. 

The appendix measures o em. in length and (4 em. in width. Its outer surface is 
covered by a smooth, glistening membrane, light pink in color. Tlie blood vessels 
sliow some slight degree of congestion. Palpation reveals a firm consistency, the 
appendix having the feel of a fibrous cord. Incision through the appendix sho\vs 
the lumen to be patent, containing a small amount of mucus and feces. The mucosa 
is smooth and glistening, light puik in color, with an occasional hemorrhagic spot. 

Microscopic Diagnosis. — Hyperplasia of the endometrium, slight fibrosis of the 
wall of the uterus, multiple leiomyomas of the wall of the uterus, multiple follicular 
cysts of the right and left ovaries, with congestion of the blood vessels and extravasa- 
tion of blood into the tis.sucs surrounding the blood vessels and cysts; left salpinx 
normal except for luoderato congestion. The blood vessels and supporting tissues of 
the right ovary show congestion. Clivonie inflammatory appendicitis. 
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SURGERY 


A supravaginal hysterectomy was then done. No free fluid was found in tho pelvic 
cavity. The appendix was grossly normal; it was removed. Tlio stumps of tlie 
iufundibulopolvic and round ligaments were sutured to tho cervix. The abdominal 
wall was closed in layers without drainage. 

Laboratory report . — The specimen received consisted of utorn.s, right and left 
tubes, with large cystic ovaries attached, and an appendix. 

The uterus is irregular in shape, having several nodular growths, varying in size, 
located within its wall; it measures G by G by 7 cm. Tho outer surface is partially 
covered by smooth, glistening peritoneum with a few lacerations over the fundus, 
evidently due to the application of instruments at time of operation. The remainder 
of the surface is rough and irregular showing fibrous tags and several blood vessels. 
On the posterior surface near the isthmus there is found a subserous leiomyoma, 
measuring 2 cm. in diameter. The color of tiie uterus is normal pink. Palpation 
reveals a varying consistency and several nodules located in the muscular coat which 
are firm, while the remainder of the musculature is more or less flabby. Incision 
through the uterus shows the wall to vary in width from IVi cm. at the isthmus to 



Pig-. 2. — AnotJier view of both ovaries. Tlio wJiite area at Hie attacliment of tlic 
ovarian li&aiiicnt to tlie ovary was entirely bloodless. 

2V{. cm. at the fundus. The lumen is outlined by smooth, glistening endometrium 
which measures about 2 mm, in thickness. Its surface shows small petechial clots 
near the fundus and covering the leiomyoma lying in this region. There are 
several leiomyomas in the wall of the uterus that vary itt diaaicter from 1 cm, to 
Z'A cm. and which are located throughout the wall of tho uterus, some hciiig sub- 
mucosal and others subserous. 

The left ovary (I’ig. 2) is made up) of three largo cystic cavities. Ihe ]arge.st 
of the two measures 3 cm. in diameter; the siiiaUer one, 2th cm. in diameter. Scat- 
tered over tho surface are .a few small cysts which vary from th to 1 cm. in diameter. 
Tho outer surface is covered by smooth, glistening jieritoneuni, hriglit jiink to gray 
in color. Palpation reve.als n fluctuant consistency. An incision through the ovary 
shows it to bo made up comjilctoly of cystic cavities, tliero being no normal ovarian 
thasue remaining. Tho contents of the cysts are fluid of a straw color. The lining 
of tlie cy.sts is .smooth, glistening, and shows no irregnlaritie.s. 

The .“alpinx attaelied to the ovary- iiicastirus !) cm. in length and varies in width 
from 1 mm. at tlie timbriateil end to G nun. at the ampulla. Tho fimbriated end 
IS fonad patent. The outer surface is smooth, glistening, and pink in color. At- 
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THE TOXICITY OP BILE SALTS 

In order to detei'mine the relatwe toxicity of the sodium tauroeholato 
and sodium glyeocholate, we injected intramiisciilaidy vaiying quan- 
tities of the eommei’cial salts in sterile solution into guinea pigs weigli- 
ing between 498 and 512 gin. 


Table I 


guinka 

PIG 

■\VKIGHT IN 

OM, 

somuit 

TATJROCIIO- 

liATE 

ilG. 

! SOOlUXf 

1 GLYCHOEATE 
MG. 

RE.MABKS 

If) 

510 

200 


Living and well, S 
days 

20 

500 

300 


Killed, 4 days 

21 

500 

500 


Died, 3-4 dava 

22 i 

49S j 

700 


Died, 1 day 

23 

511 1 

aflO 


Died, 3 days 

21 

SOS 

500 


Died, 3 day.s 

25 

510 


500 

Died, 4 days 

20 

512 


500 

Died, 3 days 

19* 

SOS 



Living and well 


‘C.setl for sccoml time eiglit Jays after Rrst e-xperiinent. 


It is thus seen that the toxicity of the bile salts is roughlj’- quantitative 
in its action, and that in this series there was little difference to be seen 
in the relative toxicity of the two bile salts u.sed. 

Throughout this experimental work, lethal doses of bile were ealcu- 
laled on the basis of its bile salt content; this was determined by the 
method of Gregory and Paseoe* which is based upon the color produced 
by the interaction of bile salts with furfural in a sulfuric acid solution, 
Iieated. This color is compared in a colorimeter with a standard con- 
centration of bile .salt solution .similarly and simultaneou.s}y treated. 
The color is duo to liic cholic acid portion of the conjugated bile acids. 
We found the cattle bile, which was mainly used in our experiments, 
to contain from 95 to 170 mg. of bile .salts per cubic centimeter; dog bile, 
about 200 to 250 mg. per cubic centimeter; human gallbladder bile, about 
4C mg. per cul)ic centimeter. 


TUE BACTEKI.VL I’ACTOU 

Into nine dogs, cattle Idle or human bile was injected intraperito- 
neally. 

in t!ic four dogs that tlied, the peritoneal Ihiid was cultured in brain 
broth, and in every ca.se gas wa.s present in the culture and large gram- 
positive rods with Inuicated ends were pre.sent either in pure or in 
mixed eiillnre. 

In two dogs pure cultures of Clo.^lnduun ivdchn were injected into 
the peritoneal cavity with im untoward re.siilts: (1) |0 

n ''"'•'‘(•‘‘Htoneany; wcM sii ueeUr; 

(- Dog D O S kg.. 10 e.e. Uriel. eult,n-e injceted intrape.-i.onc;.l)v • 
Wi'li SIX weeks. 








THE CAUSE OP DEATH IN BILE PERITONITIS 

Melvii.le H. I^Lvkson, ]!i[.D., New York, N. Y., and 
Charles T. Eginton, jM.B., Minneapolis, Minn. 

(From the Department of Suryery, Vnii-ersity of Minnesota Medical ischuol) 

A lthough bile pei-itoiiitis is relatively imconimon, the mortality 
L rate is excessively high, usually given around 50 per cent; it lias 
been shown that it accounts for a significant number of deaths follow- 
ing operations upon the biliaiy ti'act. As soon as tlie importance of 
tliis hitherto rarely recognized condition was demonstrated, numerous 
experimental attempts were made to ascertain the mechanism of death 
in bile peritonitis. 

It is quite obvious that infected bile inundating the peritoneal cavity 
might engender a suppurative or pyogenic poritonitis, the same as per- 
foration of an infected appendix; the malignant character of this type 
of bile iieritonitis is conceded b.y most autliors, consequently the efforts 
of most investigators have been applied to determine the effects of sterile 
bile in the peritoneal cavity. 

The opinions are controversial and may be placed into two categories; 
A. Sterile bile in the iieritoneal cavity is innocuous. Noetzel,'’’ Jlc- 
Williams,“ Orth,’“ Sich and Fraeukel,^' Buchanan,'' Ritter,"* Praenkel 
and Krause,® and many others. 

B. Sterile bile in contact with the peritoneal surfaces is harmful. 
In the latter group there are again divided opinions which may be 
classified as follows: (1) Death in cholepcritoneum is due to the tox- 
icity of one or more components of bile, especially the bile salts. Wan- 
gensteen,®® Horrall,"*’ Horrall and Carlson,'® Brand, ■* R.vwosch."" (2) 
Death is due to endogenous infection; that is, the bacterial 1 actor, es- 
pecially GJostridium ivelchii. Rewbridge and Hrdina,‘‘’ Andrews, 
Rewbridge, and Hrdina,' Dvorak.-* (3) Shoclc from fluid loss is tl>e chief 
lethal factor. Harkins, Harmon, Hudson, and Andrews,'-' Tru.slcr and 
Martin,®® Jloon and IMorgan.'^ 

In order to demonstrate the noxiousness of intrapcriloncal sterile l)ile 
and, more specifically, to determine the cause of death in cliolcpcrito- 
ncum, several series of animals were subjected to procedures designed 
to imitate a.s- elo.sely as pos.sii)le the circumstances under wiiich the con- 
dition occurs elinicall.v, Thi.s, of course, is only crudely accomplished 
and only by inference can the theories thus oi)taincd from such exiieri- 
menfs he applied to patients. 

for publication. Hay 1C. 1338. 
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fluid Avere found. This fluid ivas cultured in each case, 
■ivo large rod similar to Clostridium ivelchii Avas found in 


iMU that, if death AA'ere due to a Clostridium wclchii toxemia, 
; i come might be deferred or aA’oided bj^ the administration of 
-os of antitoxin. Accordinglj^ in nine dogs the common bile 
■-'■ated and the gall bladder def undated and antitoxin Avas 
peritoneal cavity. One dog Avas accidentally strangled in 
no lived tAventy-nine days, Aims sacrificed, and a Avalled-off 
Gaining bile-stained pus Avas found in the riglit upper quad- 
!og.s died from thix'ty-six to forty-eiglit hours after operation, 
iglit days. All anaerobic cultures (brain broth) from the 
. avity Avere positive for a gram-positive bacillus resembling 
• wclchii. 


Table IV 


AMOUNT 

ITOXIN, BUANI) 

BILK 

CUU- 

TUnE 

MUSCLE 

CUL- 

TURE 


DEATH 

BEIHTO* 

NEAL 

KLUII) 

culture 

RERiTO- 

NEAL 

ELUIB 

<•. Lilly (AVelcIi) 

+ 

- 


Strang. 



Lilly (AA'elcli) 

+ 

+ 


29 (lays 



(■..Lilly (V'cleli) 

+ 

+ 


2 (Lays 

1)00 ('.e. 

4- 

c. Lilly (AA^clcli) 

- 

+ 


2 days 

200 c.e. 

4- 

c. Lilly (AVdeh) 

- 

- 

■■ 

2 days 

500 c.c. 

+ 

c. Lilly (AVclc-h) 

- 

+ 

+ 

30 lir. 



r. Lilly (AVclcli) 


- 

+ 

S days 

300 e.e. 

+ 

c. I,c(lcrle 

- 

- 

- 

2 days 

■JOO e.e. 

+ 

Lcderle 

- 

- 

- 

2 days 

400 e.e. 

4- 


'logs Averc injected intraperitoneally Avith antitoxin and sterile 
One lived nine days, one died in twelve to fifteen hours, and 
•i fourteen days liefore Iteing used for another e.xperiment. 
. all died in eight to tAventy-four hours. Two dogs were injected 
ine l)ile in 11.5 e.e. i)er kilogram of body weight and 8.4 c.e. 
gram of body weight amounts and mixed antitoxin containing 
oerfringens units and 10,(100 vibriou septique units. Both dogs 


eight hour.s. 

antitoxin ofl’ered some degive of protection to guinea pigs when 
ere. injected inlramuseularly with the anaerobic dog liver or- 
s in that, allliougli it did not prevent development of gas infec- 
deerea.sed its severity ami deferre<l the time of death. In con- 
ic intramuscidar injection of cultures of the dog liver anaerobic 
an re.snltcd in violent gas infections eventuating in death. This 
L- appears to la- .-onlrary to the theory of Tnisler and .^lartiii” 
. -c organisms are nonpathogenie anaerobes producing no exotoxin 
■ ems to .substantiate the contention of Andrews, Kewbridge, ami 
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STJEGHSr 


Table II 






AMOUNT 


HOG 

I\-JECTION, mTR.\.PEP.ITO- 

HE-VD OR 

WEIGHT 

PEHITO- 

CULTURE OF 

XKAH 

AVELti 

IX KG. 

KEAL 

ELUIB 

TEUlTOXE.Vti FLUID 


1 A 

91 c.c. liuinan bile; ster- 

Well 

13.0 

■HIIIB 



lie; 4,100 mg. bile salts 





2 A 

150 c.c. human bile; ster- 

Well 

15.0 




ile; 6,900 mg. bile salts 





■S A 

500 c.c. human bile; ster- 

Well 

17.0 




ile; 23,000 mg. bile salts 





4 A 

200 c.c. human bile; ster- 

Dead 

11.3 

175 c.c. 

Pure culture, gm. 


iie; 9,200 mg. bile salts 

24 hr. 



-t rod.s, no ga.H 

5 A 

100 c.c. cattle bile; ster- 

Dead 

7.3 

90 c.c. 

hli.ved culture, ga.s 


ile; 105 mg. bile salt 

12 hr. 



(i A 

per CsC. 

100 c.c, cuttle bile; ster- 

Dead 

1S.2 

90 c.c. 

Pure culture, gm. 


ile; 105 mg. bile salts 

24 hr. 



+ rod-s ga.v 

7 A 

per c.c. 

100 c.c. cattle bile; ster- 

Dead 

9.1 

95 c.c. 

llixcd culture, gas 


ile; 105 mg. bile salts 

24 hr. 




10 A 

per c.c. 

100 c.c. human bile; 46 

Well 

13.0 



11 A 

mg. bile salts per c.c. 
100 c.c. human bile ; 46 

Well 

15.0 




rag. bile salts per c.c. 






In three dogs the fundus of the gall bladder was amputated without 
tying the common bile duct; in three others the gall bladder was de- 
fundated, and tlie ductus clioledoelais was ligated and divided. These 
operations were performed under aseptic technique. In all si.v dogs, 
the bile, the liver, and the aiidominal muscle were cultured for a gram- 
positive anaerobe simulating Clostridium iveJchii. The dogs died in from 
two to twelve days and varying amounts of hemorrliagic and bilc- 


Tabi.e III 


HOG 

PROCEDURE 

BILE 

CUL- 

TURE 

MUSCLE 

CUL- 

TURE 

LIVER 

CUL- 

TURE 

DEATH 

PEPaTONEAL 

FLUID 

CULTURE 

PERITO- 

NEAL 

FLUID 

1 B 

Gall bladder defun- 
dated 

-I 



2 days 

300 c.c. 

-f 

2 B 

Gall bladder dofun- 
dated 

-1- 

+ 

+ 

12 days 

150 c.c. 

■ -f 

;’> B 

Gall bladder defun- 
dated 


-f 

-h 

7 days 

500 c.c. 

■ 

4 B 

Common bile duct 
tied and cut 

Gall bladder defuu- 
dated 


+ 


9 days 


-f 

5 B 

Common bile duet 
tied and cut 

Gall bladder defun- 
dated 

- 

1 + 


2 day.s 

.100 c.c. 

+ 

l) B |(,oiumon bile duct 

1 tied and cut 

Itiali bladder defun- 
1 dated 



■i- 

, 

2 days 

250-:!00 c.c. 
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stained ascitic fluid were found. This fluid was cultured in each case. 
A gram-positive large rod similar to Clostridium tvelchii was found in 
five eases. 

It would seem that, if death were due to a Clostridium welchii toxemia, 
the lethal outcome might be deferred or avoided by the administration of 
sufficient doses of antitoxin. Aceordinglj’’, in nine dogs the common bile 
duct was ligated and the gall bladder defundated and antitoxin was 
left in the peritoneal cavity. One dog was accidentally strangled in 
the cage; one lived twenty-nine days, was sacrificed, and a walled-off 
abscess containing bile-stained pus was found in the right upper quad- 
rant. Six dogs died from thirty-six to forty-eight hours after operation. 
One lived eight days. All anaerobic cultures (brain broth) from the 
peritoneal eavitj'- were positive for a gram-positive bacillus resembling 
Clostridium welchii. 


Table IV 


uoo 

AMOUNT 

AKTiTOXIKj UHANU 

Bir.K 

CUL- 

TURE 

MUSCLE 

CUL- 

TURE 

LIVER 

CUL- 

TURE 

DEATH 

PEUITO- 

XEAL 

KLUiD 

CULTURE 

I'ERITO- 

XEAT. 

ELITD 

SB 

15 e.e. Lilly (Welch) 

+ 

- 

+ 

Strang. 



!)B 

15 e.e. Lilly (Welch) 

+ 

+ 

- 

20 days 



non 

33 e.e. Lilly (Welch) 

■t 


+ 

2 days 

(iOO c.c. 

-t 

IIB 

15 e.e. Lilly (Welch) 


+ 

+ 

2 days 

200 c.e. 

•f 

12B 

25 c.c. Lilly (Welch) 



- 

2 days 

500 c.c. 

+ 

Hjion 

15 C.C. Lilly (IVclch) 


+ 

+ 

30 hr. 



IIB 

30 C.C. Lilly (Wolcli) 



+ 

S days 

300 c.c. 

■f 

SOB 

30 c.c. Ledorle 




2 days 

•100 c.c. 

T 

21B 

30 c.c. Lcderle 


■BH 


2 days 

IOO c.c. 

+ 


Three dogs were injected intrapcritoncally with antitoxin and sterile 
dog bile. One lived nine days, one died in twelve to fifteen liours, and 
one lived fourteen days before being used for another exi)eri!Uont. 
Controls all died in eight to twenty-four hours. Two dogs were injected 
with bovine bile in 11. .5 e.e. per kilogram of body weight and S.4 e.e. 
per kilogram of body weight amounts and mixed antitoxin containing 
10,000 ])erfringens units and 10,000 vibrion sei)ti(pie units. Both dogs 
died in eight hours. 


This antitoxin offered some degree of protection to guinea ])igs when 
they were injeeted intramu.seularly with the anaerobic dog liver or- 
ganisms in that, although it did not prevent devohqunent of gas infec- 
tion. it deerea.setl its sevei-ity and «leferred the time of death. In eon- 
tiols the intramuscular injection of cultures of the dog liver anaerobic 
organism resulted in violent gas infections eventuating in death. This 
evidence appears to be contrary to the theory of Trusler and .^fartin-- 
that the,se organisms are uoupathogenic anaerobes jiroducing no Jxotoxin 
ami It seems to substantiate the contenth.n of Andrews, Rewbrid-e and 
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SiTKGEEY 
Table II 


DOG 

IXJECTIoy, 

DE.U) OR 
’VVEDb 

WEIGUT 
IX KG. 

AMOUNT 

PERITO- 

NEAL 

VLUID 

CULTURE OP 
PERITONEAL FLVW 

1 A 

91 c.c. human bile; ster- 

Well 

13.0 




ile; 4,100 mg. bile saltsi 





2 A 

150 c.c. human bile; ster-| 

Well 

15.0 




ile; 6,900 mg. bile salts 





3 A 

500 c.c. human bile; ster- 

Well 

17.0 




ile; 23,000 mg. bile salts 





4 A ! 

200 c.c. human bile; ster- 

Dead 

11.3 

175 c.c. 

pure culture, gin. 

1 

ile; 9,200 mg. bile salts 

24 hr. 



+ rods, no gas 

5 A 

100 c.c. cattle bile; ster- 

Dead 

7.3 

90 c.c. 

llixed ciiltmo, gas 


ile; 105 mg. bile salt 

12 hr. 





per c.c. 





G A 

100 c.c. cattle bile; ster- 

Dead 

1S.2 

90 c.c. 

Pure culture, gm. 


ile; 105 mg. bile salt.s 

24 hr. 



+ rods, ga.s 


per e.c. 





7 A 

100 e.c. cattle bile ; ster- 

Dead 

9.1 

95 c.c. 

Mixed culture, gas 


ile; 105 mg. bile salts 

24 hr. 





per c.c. 





10 A 

100 c.c. human bile; 46 

Well 

13.0 




mg. bile salts per c.e. 





11 A 

100 e.c. human bile; 46 

Well 

15.0 




mg. bile salts per c.c. 






111 tlu'ee dogs the fuudiis of the gall bladder was amputated without 
tying the eonuuou bile duct; in three others the gall bladder was do- 
fundated, and the ductus choledochus was ligated and divided. Tliesc 
operations were performed under aseptic technique. In all si.x dogs, 
the bile, the liver, and the abdominal muscle were cultured for a gram- 
positive anaerobe simulating Clostriduim welcliii. The dogs died in from 
two to twelve days and varying amounts of hemorrhagic and bile- 


Table III 


DOG 

PROCEDURE 

BILE 

CUL- 

TURE 

MUSCLE 

CUL- 

TURE 

LIVER 

CUL- 

TURE 

death 

peritoneal 

ELUID 

CULTUUR 

PERITO- 

NEAL 

FLUID 

1 B 

Gall bladder defun- 
dated 

+ 



2 days 


4 

2 B 

Gall bladder defun- 
dated 

-f 

■t 

+ 

12 days 

150 C.C. 

4 

3 B 

Gall bladder defun- 
dafod 

— 

H 

+ 

7 days 

500 e.c. 

' 

4 B 

Common bile duct 
tied and cut 

Gall bladder defun- 
dated 


■ 


0 days 


4 

5 B 

Common bile duct 
tied and cut 

Call bladder defun- 
dated 


! 4 


2 days 

.300 C.C. 

■ 4 

6 B 

Common bilo duct 
tied and cut 

OuU bladder defun- 
dated 



1 

2 days 

1 

250-.100 e.c. 

4 
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Table VI 


GVISKA 

PIG 

INJECTION, INTRAPEKI- 
TONEALLY 

GM. 

\VE1GHT 

KILLED 

ASCITES 

C.C. 

CULTURE 

11 

10 c.e. NaCl 20%— 50% 

526 

2 hr. 

30 

Sterile 


glucose 





12 

10 e.c. 20% NaCl— 50% 

550 

4 hr. 

0 

Sterile 


glucose 






10 c.e. 20% NaCl 

450 

11 hr. 

30 

Sterile 


10 c.c. 20% NaCl 

475 

41 hr. 


Sterile 

BH 

10 c.c. 1% HCl 

435 

16 hr. 


Sterile 

BB 

10 c.c. 1% HCl 

429. 

16 hr. 


Sterile 

B Bi 

10 e.c. 20% NaCl 

512 

IJ hr. 

23 

Sterile 


um welcliii were injected intraperitoneally. Pour of these dogs died in 
from fifteen to seventy-two hours. At post mortem were found 50 to 250 
c.c. of foul-smelling ascitic fluid which ivas bloody, darkly hemorrhagic 
peritoneal and serosal surfaces, essentially the findings of bile peritonitis. 
Cultures of the ascitic fluid were positive for the Welch bacillus. 

The remainder of the dogs, one of which was given 400 e.e. of 6 per 
cent acacia solution intravenously, were living after several weeks. Two 
dogs were injected intraperitoneally with 50 per cent glucose solution 
and Weleli culture; both remained living and apparently well. 


Table VII 


imo 

WEIGHT 
IS KG. 

I’ROCEDUKE 

SUnSEQUKN'T COURSE 


8.2 

30 C.C. Ba plu.s 20 c.e. Welch culture 

ILiving ami \rell 


9.6 

30 c.c. Ba plus 20 c.c. Welch culture 

[Deail, 3 (lavs 


10.0 

30 c.c. Ba plus 20 c.c. Welch culture 

Dead, 25 hr. 


12.3 

50 c.c. Ba plii.s 20 c.c. Welch culture 

Living and well 

•10 

10.0 

Ba 3 c.c./Ug. plus Welch culture 2 c.c./];g. 

Living and well 

■a 1 

7.5 

Ba 5 c.e./kg. plus Welch cultiire 2 c.c./kg. 
plus 400 c.e. acacia | 

Living and well 

17 

6,8 

Ba 5 c.c./kg. plu.s Welch culture 2 c.c.Ag. 

Dead, 15 hr. 

3.') 

11.3 

Ba 3 c.c.Ag. plus Welch culture 2 c.e./kg. 

Dead 29-40 hr. 

;uiA 

7.7 

Glucose 2 c.c./kg. plus Welch culture 1 c.c./ 

Living and well 

33 

11.2 

Kg. 

Gluco.'-e 2 c.c.Ag. plu.s Welch culture 1 c.c./ 
kg. 

Living ;tud well 


Tlie anaerobe alone did not cause death, but apimrently did so only 
"hen an irritant was given simultancou.sly. 

It is thus seen that bile i)os.sc.s.se.s some specific lo.Kie or devitalizing 
action, apparently not deiiendent upon contained Welch bacilli or 
anaerobes liberated upon e.seape of bile into the peritoneal eavifv. This 
specific to.xic action is (piantitative and ap])ears to be due to tiie bile salt 
ctinlent of the bile. 


THE PAVroil OP SECONDAUV SHOCK 

'file remainder of our e.xperimental work was largely directed toward 
••‘•peatiug tlie worlj of Harkin.s, Jlanimn. lltuPoti, amrAiidrews.'' ■' who 
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Hrclimx' that tlie organism is pathogenic and closely related to, if not 
identical with, Clostridium welchii. 

Biopsies obtained from the muscles of nine gnijiea pigs proved stez'ile 
on anaerobic culture (brain broth) ; that from one guinea pig contained 
stapliyloeoeeus, probably a contaminant. Sterile wliolc bovine bile was 
injected intramuscularlj" into ten guinea pigs, in two of which anti- 
toxin was also injected. The affected fnusele was cultured upon death; 
no effect was apparent from the antitoxin in this series. 

Table V 


GUINEA 

PIG 

BILE SALTS 
INTRAMUS- 
CULARLY 

UEATII 

GAS 

ANTITOXIN 

MUSCLE CULTURE 

1 

1,700 nig. 

21 hr. 

+ 

- 

Gm. + rods 

2 

1,700 mg. 

2;{ hr. 

+ 

- 

Gm. -h rods 

3 

S50 mg. 

27-38 hr. 

+ 

- 

Gm. + rods 

4 

S50 mg. 

12.3-134 hr. 

1 

- 

Not done 

0 

1,700 mg. 

114 hr. 

“ 

-i- 

Gm. + rods 

Str. diplococci 

6 

1,700 mg. 

43 hr. 

- 

+ 

Gm. + rods 

7 

1,700 mg. 

2 hr. 

- 


Not done 

S 

1,700 Mg. 

23 hr. 

I 

- 

Gm. + rods 

9 

1,700 mg. 

22 lir. 

-t 

- 

Gm. + rods 

10 

1,700 mg. 

39 hr. 

+ 


Gm. + rods 
Staphylococci 


In every case in wliieh cultures were lalcen, the muscle tissue sliowcil 
gram-positive anaerobes similar in morphology and cultural character- 
istics to Clostridium welcldi. 

If the devitalizing action of bile salts will bring about an endogenous 
infection of the peritoneal cavity hy Clostridium wclchii ivhieh have been 
lying dormant in the tissues, an injection of other irritants should bring 
about the same exodus of Clostridium wclchii with a resultant toxemia. 
Accordingly, hypertonic saline solution, de.xlrose, and hydrochloric acid 
were injected intraperitoneall.v into .seven guinea pigs and the ascitic 
fluid subseciuently cultured. 

Bile thei'efore must have some more specific action than merely de- 
vitalizing the tissues to enable the anaerobic organism to thrive, since al! 
the.se cultures were sterile. Upon injecting these irritants intramus- 
cularly and subsequently culturing muscle biopsies, variable results 
were obtained, Imt in no instance was an organism closely re.scinl)ling 
Clostridium wclchii found. 

Since the intraperitoncai injection of irritants other than bile failed 
to effect the presence of Clostridium wclchii in the ascitic Ihtid ot these 
animabs, it was thought that a comparison of the i)o.st-mortcm findings in 
bile imritonitis with those in axiinials that had j'ceeived injections ol 
both Clostridium wclchii and an irritant might prove ilbunitmiing; con- 
sequently, a 50 per cent barium sulfate suspension was injected intrii- 
pei’itoneally into eight dogs. Simultaneously j)urc cultures of Ctostrkli- 
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In Dog 3, in addition to tiie above procedure, 50 e.c. of 30 per cent 
magnesium sulfate solution was given intraperitoneally with no apparent 
effect on the course of the condition. 

In Dogs 5 and 6 the common bile duet was tied and the gall bladder 
dcfiindated and the dogs subsequently connected to the kjunograph ap- 
paratus to record the carotid blood pressure. These dogs survived longer 
ami, with the exception of Dog 3 which had been given hj-pertonie mag- 
nesium sulfate, had relatively the greatest amount of exudate in the 
peritoneal cavity. 

In Dogs 4, 7, and 8, the bovine bile or iiile salt solution was injected 
intravenously a few cubic centimeters at a time. Following each injec- 
tion, especiallj’" if it was made rapidly, there occurred a dip in the blood 
pressure tracing, each time dropping lower as more bile was injected. 



The determination of tlie percentage of lilood volume was l)a.sed upon 
Welckcr’s estimation that the blood constitutes 7.7 per cent of tlic body 
weight in dogs.-* It is seen that the dogs having a ma.ssive a.scitcs from 
nitraperitoneal irritation liave consistently an elevation of hemoglobin 
percentage indicating hemoconcontralion from tliiid lo.s.s. 

Tiic determination of bile sails in the i)eritonoal exudate wa.s crude and 
inacenrate, due to the protein content, but, exeojit in tlie two dogs 
whieli wore operated upon, it wa.s constantly low, indirating that the 
iiitraperiloneal Idle wa.s greatly tliluted with l)ody tluid. Tiiis fluid 
'•loUe<l spoil taneonsly and in all e.xeept Dog 5 showed gram-positive rods 
upon eultnre. The llnid lost to the einadatory .system did not form as 
ureut a pi-recntage of the blood volume as most of Ilarkiii.s, Harmon 
mid Hudson S ea.se.s. and it is doubtful if the lo.ss of this fluid would he 
smlieieiil to <-aiisf death in it.seli; liowever, tiiere is little doulit llial it Is 
m\ esimnely important (•onlrilmiing factor in the cau.sation of* death 
m these animals. 
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eontended tiiat death in elioleperitoiieuni is clue to shock from loss of 
plasma-like fluid into the peritoneal cavity; and also to attempt to find 
an efficacious form of treatment for the condition in experimental an- 
imals. 

For the first group of experiments to check the findings of Harkins 
and his co-workers, we used eight apparently normal dogs. Complete 
anesthesia evas induced by the use of sodium pentobarbital ; 33 mg. per 
Idlogram of body weight was dissolved in sterile distilled water and iu- 
jcctecl intravenously. A blood sample was taken at this time and at 
periodic intervals thereafter; the hemoglobin percentage was determined 
by a direct colorimetric method suggested by Dr. Frederick Scott. 
The first dog was prepared and the carotid artery exposed and caimu- 
lated, the three-wa.y cannula being connected to a mei-cury manometer, 
so that the carotid blood pressm-e rvas constantly recorded upon a slowly 
revolving kj^mograph. One hundred fortj’ cubic centimeters of sterile 
bovine bile containing 170 mg. of bile .salts per cubic centimeter ivere in- 
jected aseptically into the peritoneal cavity. The carotid blood pressure 
tracing was continued until death, four hours after the injection of bile. 



Fijf. 1. 


At first there was a slight drop in blood pressure, from ISO mm. of 
mercury mean pi'essure to 160 mm. Then a more gradual, profound 
drop to SO mm. occurred. The blood jircssure stayed then for three 
hours between 40 and SO mm. of mercury before death occurred. 

During this period the hemoglobin percentage rose to ,120. At autopsy, 
250 c.e. of darkly hemorrhagic ascitic fluid was found and cultured; 
gram-positive rods and staphylococci were obtained. The peritoneal 
and serosal surfaces were dull and boggy in appearance. The si)lcen 
was very dark, almost black, not enlarged; the liver and kidneys aji- 
peared grossly normal; there was no abnormal intravascular clotting; 
the adrenal cortices irei'c grossly novmal, but thci'c worn jH'techiiie in 
the medullas. TJiere wa.s no pleural exudate and the lungs ai)peared 
normal. The heart was dilated and flabby. This w.-is e.s.scnlially the 
j)athologie picture in all of the dogs; there were, however, small jjleiiral 
e.xudatcs in two dogs tliat had had laparotomies. 

In Dog 2 the .same ijroeedure was followed and essentially the same 
results were obtained. 
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As controls for this series of experiments, several dogs were “ 

the blood pressure apparatus, the carotid cannulated, an vai 
ritant solutions injected intraperitoneally and the blood pressuie 

tions observed. 4 . 

The primary smaU drop in blood pressine was always present, b 

no su-stained, profound drop was observed comparable to that occurrm 
when bile or bile salt solution ivas injected, again^ indicating the 
specificity of the action of bile in depressing the circulation. Five grams 
of glucose in 50 per cent solution, and 140 c.e. of hy loe i one aei in 
per cent solution ivere used. At autopsy these dogs la an asci es 
varying degree. 


Table IX 


1)00 


Tl.ME OF 


r.N'Tfi.lPERITOSEAI. 

ir.niTANT 


BLOOD 
j PRESSURE 
DROP 


to 


n 


12 


13 


iKilled i Ur. Glucose, 5 gm. 

50 per cent solu- 
tion HCl 37 per 
cent, 140 c.c. 
iKillcd 6 hr.jlo gm. glucose 

50 per cent solu- 
tion 

IKilled 7 hr. 25 gm. glucose 

50 per cent solu-j 
tioE 

lJkv.1 31 hr. 50 gm. glucose 

50 per cent solu- 
tion 

Died 20 50 gm. glucose | 

I days 30 per cent solu-j 

tion 


90 mm. 


40 mm. 


30 nmi. 


HGB. % 


107 


132 

13S 

125 

131 


PERITONEAL 

FLUID 


200 C.e. 

325 e.c. 

400 c.c. 

300 c.e. 


CULTURE 


Gm. -f rods 

i 

[sterile 


The liigh liemoglobin values and large amount of 
'vhie.h, however, did not clot spontaneously and was no ic ® ’ 

would indicate that .shock .should be present under these 
limvcvev, the drop in blood jiressurc was not great un css nu .ss 
wofo ^iu.„ »„d, ll.e .-omlitio.. »» rev, -ml, k- »1 « no - 

.Me d,«, of U,e irrilnnt ,v,.rc sivvn, ll.nl is flu- Moo.l f.vesnn-e ,n .,11 
the dog.s rose to normal following the inituil drop. 

Kleven dog.s were then injected intraperitoneally with bovine bile m 
amounts of 5 to 10 e.c. per kilogram of body weight In the la.sl our 
dogs a .skin incision about 1 em. long was made and tiie edges letiactcd, 
thus the inject ion was made willunit touching the skin. 

In the Olliers, ordinary sterile teehniiiuo wa.s used. In the bust two 
dogs. 3 to -t c.e. of iut ravenous evipal were used as aiiesllietic instead of 
Sodium pentobarbital. In tliree dogs of this .seiies. attempts at treat- 
toent were made by supplying fluids in the form of intravenous and sub- 
rutaiieous physiologic saline solutions and transfusions of blood. In 
four eases in which the peritoneal effusion was eiiltured, gram-positive 
rails Were pre.sent. 



4 
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Table XI 


UNTREATED DOGS 


DOG 


BILE/KG. 

C.C. 


DEATH 


43 

45 

47 

49 

51 

54 


5(i 

58 

59 
02 

04 

05 
35 
30 
40 


10 

10 

9 

9 

9 

8 

S 

8 

S 

8 

9 

9 

9 

9 

9 

9 


6 hr. 

7 hr. 

6 hr. 

5-6 hr. 
3-4 hr. 

4 hr. 

9-19 hr. 

5 hr. 
Living 

13 (lays 

5-12 hr. 

34 hr. 

0 hr. 

2 hr. 

G-8 hr. 
7-19 hr. 


DOGS TRE.VTED ACACIA 


DOG 


BILE/KG. 

C.C. 


6 % 

ACACIA, 

C.C. 


death 


42 

44 

46 

48 

50 

52 

53 

57 

60 

61 

63 

66 

(i7 

41 

57 

58 


10 

9 

9 

9 

9 

8 

S 

8 

8 

S 

9 

9 

9 

9 

9 

9 


350 


400 
350 
250 
250 
250 
250 
250 
250 
250 

250 250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

350 

350 

300 


7-4 hr. 

25 hr. 

Living 

18 hr. 

13-17 hr. 

Living 

3 days 

Living 

Living 

Living 

Living 

Living 

Living 

Living 

Living 

Living 


Of the dogs which were given acacia solution ’ 

eleven were living several weeks after injection, and five died from sev c 
and one-half hours to three days following the induction of ' 

nciuu. This experiment seems to confirm the contention that shock due 
to fluid loss from the circulatory channels must he a factor in the causa- 
tion of death in bile peritonitis, and it also indicate.s the therapeu ic 
value of intravenous isotonic colloid solution in the treatment ot this 

condition in dogs. 

CONCLUSION 

h'rom our experiments we liave concluded that there are at least two 
factors operative in the causation of death in eholeperitoneum ; that is. 
the primary injury to the peritoneum by the toxic bile salts, and the sec- 
ondary shock from loss of fiuid from the vascular system. The toxic 
efl’cet of absorbed bile and the bacterial factor may be of importance but, 
if .so, they are in-obably only contributory to the lethal outcome. 

UEFEKKNCIvS 

1. .fiidrcw.^, E., RfwbrLlcc. U.. and Hrdina, L. .S.: Call^atil)n of H:u-illu.-( 
WVIi-liii Iiifci’lioii in l>o^^< l)y Injirtion of Sterile Liver E.xtniet.-i or Hiie 
Salt?, .Siirg. (’>ynei-. A; Ulj=t. 53: 176-181, 1931. 
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Table 3C 




a 












24 






a 




cw 

CO 


jj 



SS 




ggS 

§aS 

D 

o 
o 
^ ft 

2 

2 d 

S d 


< 

D a 

2 3 

a 
< a. 

§ 3 5 

a 

• . 

? 5 

IG 


S 

100 o.e. saline 
intravenous 

5 hr. 

1^1 

3.5 

40.4 





.*100 c.o, blooil 









intravenous 






17 

o.s 

0 


Well 





19 


10 


0-S hr. 

250 

1.5 

19.5 


•20 

21 


10 

10 

100 c.o. saline 
intravenous 
300 c.c. saline 

4 hr. 

15 hr. 

200 

105 

0.7 

0.3 

9.0 

4.0 





subcutaneous 






22 

12.0 

10 


2 hr. 

350 




2o 

11.5 

10 


4 hr. 

300 

1.0 

20.5 


24 

13.0 

10 

150 c.c. saline 

<i-75 hr. 

320 

3.5 

19.0 

Skin in- 




intravenous 
100 c.c. blood 





cisioti 




intravcuous 






ICi 

Cl 

11.0 

10 


0-15 hr. 

400 

1.85 

24.1 

Skin in- 

20 








L'isiui] 

10.4 



Well 




Skin in- 









cisiun, 3 

27 

13.0 







c.c. cvipal 


200 4- c.c. blood 

24-30 hr. 

250 

1.1 

14.8 

Skin in- 




intravcuous 





cision, 4 









c.c. evipid 


'‘Ulle contained 105 mg. of bile salts per c.c. 


If shock due to loss of plasma-like fluid is a faefor iu the causation 
of death iu bile peritonitis, then the supplying of fluid in snflicient 
amounts, containing protein comparable in (piantity to plasma, might 
obviate the fatal outcome or alter the disease in some manner; lioucrcr, 
it is probable that such fluid should be supiilicd before the irreversilile 
shock syndrome becomes established in order to get the maximum effect. 
A series of dogs were treated with intravenous injection of C per cent 
acacia solution (Eli Lilly and Co.) in order to supply a fluid wliich 
would not be apt to escape into the ti.ssues. This acacia wa.s given in 
divided dose.s, usually spread over a considerable lengtli of time and 
starting soon after injection of the sterile bile. A parallel .seiaes ol 
dogs were used as controls; these animals were given the .same do.sage ol 
bile as the other dogs, but received no treatment. Intravenous acacia 
solution was the only therajiy any of these dogs received. 

Thus it is .seen that in the series of dogs with bile peritonitis induced 
by the injection of sterile ox-bile and left untreated, fourteen dogs died 
in three to nineteen hours after onset of the condition; one remained 
living and well, and one died thirteen days after injection. 










SUBPHRENIC ABSCESS 
A JIedical Review 

W. A. Doidge, M.D., AND W. P. W.vkner, M.B.. F.R.C.P.(C), 
Toronto, Ontario 

(From the Department of Medicine, Univerdiy of Toronto, and the Medical Service, 
Toronto General Hospital) 

N ot infrequently, especially in hospital practice, the phj'sieian 
or surgeon is called upon to malce or disprove the diagnosis ot sub- 
phrenic abscess. With few exceptions this is a difficult pio em an 
the diagnosis is often doubtful until pus is found at opeiation in 
subphrenic space. As a means of studying this disease, a review has 
been made of the 59 proved cases of subphrenic abscess \s uci ia%e 
occurred in the Toronto General Hospital during a ten-jeai since 

Jan. 1, 1927. Of these 59 eases, 52 were public ward eases and 7 were 

private eases. 

ETIOLOOV 

Ml the subphrenic abscesses of this review liad tlieir primary source 
in the abdominal or pelvic cavities. They occurred following: 


T.IBLE I 


I. iVppeiitlicitis 

a. with localized peritonitis or abscess 

b. with generalized peritonitis 

II. Perforated duodenal ulcer 

a. proved eases 

b. unproved ca.ses 
a. Perforated gastric uli’cr 
•1. Perforated gall bladder 

5. Upper abdomin.al operation on .stoimu-li ami 
gall bladder 
0. Pelvic inllanimation 
7. Coleetomv. riglit shle 

S. Perforated largo bowel (amebic .lysentorv) 

0. Unknown 

10. Uud etermiued (private case) 

These figures are in agreement willi tliose of otlier investigatons'’ - 
in that lesions of the appendix ami perforated gastric and duodenal 
ulcers ueeounted for tlie maiority of tiic eases. Little mctition is made 
in tlie literature of .subphreiiie ahsec.sses which have arisen following 
upper ahiloininal operations on stomaeii ami gall bladder. But in our 
series this was a relatively eomnton primary sonree of infeelion: 20 

I’.'.vlvi.l fur pablirallua. .\prll Cj. ISJt. 

-I'Jj 


13 cases 
6 cases 

11 cases per cent) 

11 cases 
3 eases 

.3 cases (.7 per cent) 
2 cases <:> per cent) 

12 cases (20 per cent) 

■I ca.<-os (7 per cent) 
1 cn.'O (3 per cent) 

1 case (3 per cent) 

2 cases (3 per cent) 
1 case (2 per cent) 
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DOIDGE AND WARNER: SUBPHRENIC ABSCESS 


407 


Table II 



ANTERIOK 

POSTERIOK 

DOME 

MASSIVE UN'DETEKMIXED 
MASSIVE Locj^TIOX 

TOTAIi 

Right side 

13 

27 

10 

2 2 

44 

Left side 

2 

2 

3 

2 2 

H 

Bilateral 





2 

Undetermined 





o 


111 this series of eases subphrenic abscesses arising from disease of 
the appendix were usually located posterior, while those arising from 
lesions of upper abdominal organs were more frequently anterior or 
dome abscesses. Lesions of the appendix, gall bladder, and duodenum 
caused SO per cent of the subphrenic abscesses occurring on the right 
side. Abscesses from lesions in these organs rarely occurred on the 
left side and, when they did occur, were usually associated with a 
generalized peritonitis. Left-sided subphrenic abscesses were most fre- 
quently caused by lesions of the stomach, such as perforated gastric 
ulcer, or following gastrectomy. 


SYM1*T0MS 


Symptoms were recorded in 36 of the 52 public ward eases. In the 
I’cmainiiig 16 cases the records were too incomplete for careful analysis 
as far as symptomatology was concerned, Tlie general symptoms pro- 
duced by suliphrenic abscesses, such as weakness, sweating, loss of ap- 
petite, vomiting, occasionally chills, etc,, arc too variable and too 
commonly associated with suppurative conditions elsewliere in the body 
to be of any real value in localizing the infection to the subphrenic 
space. 


The local symptoms found in this scries were of great value in direct- 
u'g attention to the subphrenic space as tlie site of tlie inllammatory 
proce-ss. Pain of various types Avas the most important of these syinj)- 
toms. Pain of at least one type was present in 33 of the 36 ea.ses. 
Pleural pain was noted in 11 ca,ses. It was pre.sent in the lower chest 
and usually most marked laterally. It tended to be of relatively sliort 
duration, lasting in most cases not longer tlian a week. Shoulder-tip 
or diaphragm pain occurred in 7 cases and was usually an early symp- 


tom and transient in ciiaraeter. Achinjg pain in the lower chest or 
along the costal margin was recorded in 16 cases. It appeared as a 
later .symptom and, once i)re.scnt, u.suaily remained until the alwce.ss 
was drained. Pain in tlie upiier ((uadranl was ob.served in 7 ca.se,s, in 
all of which the absees-ses were located on the right side. In 3 of tlicse 
7 cases the ab.sccssi's were anterior and extended as a m;iss in the ri'dit 
opl'cr quadrant from under the co.stal margin. Pain in tlie /lank wa.s 
present in 3 eases. 2 of which were of posterior ah-see.s.se.s, tlie otiier'a 
dome alKsee.ss. This pain was aching in character ami tended to remain 
until drainage was cstahlislusl. 
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per cent of the cases followed such operations. A probable explana- 
tion for this increase is the larger number of upper abdominal opera- 
tions performed in recent years. Subphrenic abscess arose from the 
pelvis in four cases, the primary cause being pelvic cellulitis, pelvic 
peritonitis following miscarriage, abdominoperineal resection of the 
rectum, and repair of cystocele and rectocele. 

Cases of subphrenic abscess which have arisen from a primary source 
in the thorax have been reported in the literature.^- * iMost of these 
have been due to empyema, basal lung abscess, or bronchiectasis. Sej)- 
ticemia, which was present in a few of our cases, has been cited'- " as- 
a source from which infection has reached the subphrenic space. How- 
ever, none of the subphrenic abscesses of this review arose either from 
the thorax or from a septicemia. 

LOCATION 

Accurate anatomic descriptions of the subplirenic spaces have been 
given by iMartinet^ and Barnard.* In his excellent paper Barnard de- 
picts the subphrenic region as being divided on each side into three 
sections, and, according to the relationship of each section to the peri- 
toneum, they are termed the anterior and posterior intraperitonoal spaces 
and the extraperitoneal space. Jlost writers on the subject of sub- 
phrenic abscess have made use of this classification. However, it was 
not used in this study since, in many of our cases, it was impo.ssible to 
localize the abscess with sufficient accuracy, even after operation. This 
is to he expected since in surgical drainage the subphrenic absee.ss was 
opened usually from its most accessible site, and it w-as neither possible 
nor advisable to determine its entire extent. 

In this review subphrenic abscesses have been ehussified for in-actieal 
purposes according to their relationship to an imaginary line drawn in 
the coronal plane of the body through the dome of the diaphragm. A 
line so drawm wiU divide the subphreuie space into two parts on each 
side. Abscesses situated mainly anterior to this line and pointing 
anteriorl3' were designated as “anterior.” Similarly, tho.se which weu; 
situated mainly postei-ior to this line and iiointing ])osteriorly wcic 
classified as “posterior.” In several eases the abscesses were ccnteied 
maiiiH on tliis imaginary-' line or under the dome of tlie diaphragm and 
these have been designated as “dome.” In a few cases I lie abscc.s.ses 
were so extensive as to be posterior, anterior, and dome; these Imve been 
termed “massive.” ^lassive in this instance refers to the extent of the 
abscess rather than to the quantity of pus it contained. 

According to this ela.ssification, the location of subplirenic absccs.sc.s 
in the 51) cases reviewed was iis follow.s; 
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Diminished movement of the chest, impaired resonance, and altered 
breath sounds are the common triad of signs in cases of subphrenic 
abscess. The latter two occurred in more than 80 per cent of this 
series of eases. 


VALUE OF PHYSICAL SIGNS IN LOC^VLIZATION 

hffieient surgical drainage is a necessity in the successful treatment 
of a subphrenic abscess. Such efficient drainage is greatly facilitated 
by a knowledge of the maximum location of tlie abscess. Signs helping 
to localize the abscess as anterior were: first, the signs of impaired 
I'esonance, etc., found in the chest were higher anteriorly than poste- 
riorly in 8 out of 15 cases of anterior abscess; second, in 4 cases of the 
15 anterior abscesses tenderness urns present anteriorly and in 3 of 
these a mass could be felt in the upper abdomen. However, all 
anterior abscesses had physical signs posteriorly, and in many cases 
physical signs were of little value in determining the maximum location 
of the subphrenic abscess. 


FEVEK 

Temperature readings taken at the time of diagnosis, or a few days 
before death where clinical diagnosis was not made, have been compiled 
in 48 cases in which the subphrenic abscess was considered to be the 
dominant condition present. Of this group, 86 per cent had a well- 
marked elevation of temperature (over 101° F.); 10 per cent had 
slight elevation (under 100° F.); and in 4 per cent there was a normal 
temperature. The fever generally was remittent or intermittent in 
charaeler and the temperature charts teiulcd to fit into two type.s: (1) 
n group of cases which had a low grade temperature postoperativcly 
lor five to ten days, tiien a gradual elevation of temperature whicii 
became .swinging or .sejitie in character; (2) a grouj» of cases having 
high fever postoperativcly which continued or increased and became 
lii’litie in type. 

LKUCOrYTE COINT 

The leucocyte counts were estimated in 37 ca.ses within a few liays 
Ilf the time tlie subphrenic aUscess was jiroved. In 70 per cent of these 
ca.se,s a leucocytosis was j)rc.scnt with a count of over 12,000 white blood 
cells per cubic millimeter; the majority of these were over 15,000. 
Api>roximately 25 jicr cent of the ca.ses had leucocyte counts under 
11,000 and in 2 ca.ses the count was normal. It is significant that each 
of the.se ca.ses willi normal leucocyte counts had a temperature of 102° F 


X-R.vy i:XA.MI.N-ATK)N 


X-ray films or tluoroseopie e.'caminations 
the 52 public ward ca.ses. The vju'iabiiitv 
I rated by Table III. 


were made u.se of in 36 of 
of the findings is well illu.s- 
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Cough proved to be a difficult symptom to evaluate since most of the 
patients with subplireuic abscess had had operations for the primary 
condition, frequently done under general anesthesia. Many of these 
patients had cough postoperatively for several days, often due to either 
bronchopneumonia or postoperative collapse. In such instances the 
cough could not be attributed to or definitely related to the subplireuic 
abscess. In 6 cases, however, the cough was present when the abscess 
was well developed and appeared to be related to the subplireuic abscess. 
The cough was unproductive in 1 of these cases and productive in 5. 
The sputum was small in amount, mucoid in 3 and mucopurulent in 2 
cases. Compression or basal collapse of the lung was the likely cause 
of the sputum and cough. 

Hiccough, wliicli other investigator-’ * have commonly found, was 
noted in only 2 of our cases. In 1 it proved to be very distre.ssing and 
was present continuously for twelve days. 

PHYSICAL SIGNS 

These were recorded accurately in 46 cases and may be divided 
into those chiefly found in the thorax and those chiefly abdominal. 

A. Thoracic Signs . — The most common physical finding was impaired 
resonance in tlie lower chest. This usually went as high as the inferior 
angle of the scapula posteriorly, and tended to extend anteriorly into 
the axilla and to a slightly lower level in the anterior chest. This more 
or less horizontal area of impaired resonance was ])rc.sent in 38 of the 
46 cases (82 per cent). In this area of impaired re.sonanee tactile 
fremitus was absent and the breath sounds decreased in intensity in all 
ca.ses. The breath sounds were absent in 10 cases, diminisiied in ID, 
decreased bronchovesieular in 2, and distant bronchial in 6. At the 
upper part of this area of impaired resonance and decreased breath 
.sounds, rfdcs were recorded in 8 cases (IT per cent). A i)leural friction 
rub was also heard in 7 cases (15 per cent). This was a relatively early 
finding and did not last longer than one week. Shifting dnllnc.ss and 
suecussion splash were found in the lower chest in 1 ca.se only, where 
fluid and air were present in the subplireuic abscess. An unusual sign 
observed in 1 ease in which the subphrenie absce.ss had lieen present 
for two years was clubbed fingers. 

B. Abdominal S!</}i.s.— Tcndcrnc.ss in the rigid upper abdominal <iuad- 
rant was present in 7 ca.scs, in 6 of which the alisocss was anterior 
while in the seventh it was posterior. In 3 of these cases a ina.ss was 
found in the right upper quadrant, indicating the pasition of the 
absee.s.s. Tenderness in the costovertebral angle was jire.scnt in 6 ca.sc.s, 

4 of whieh were posterior ab.scc.s.sc.s but 2 were anterior ab.sce.sses. .Sub- 
cutaneous edema also was iirc.sent in the costovertebral angle and around 
the think in only 3 ca.ses. Downward displacement of the liver was re- 
eoi’dod in only 4 eases. 
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which the abscess was drained within twenty-six days, but two weeks 
later ruptured into a bronchus. The drainage had been inadequate. 

Rupture into Pleural Cavity . — ^This complication developed in 6 cases 
(13 per cent), and these do not include 2 cases in which a small amount 
of pus spread into the pleural cavity when a subphrenic abscess rup- 
tured into a bronchus. Rupture into the pleural cavity, on the aver- 
age, is an earlier complication than rupture into a bronchus. In 5 
eases in which accurate dates were available, it took place between four- 
teen and thirty-live days after the onset of the abscess. 

DIAGNOSIS 

The duration of the subphrenic abscess from the lU’obable time of 
onset to diagnosis has been recorded in 51 cases in which accurate dates 
were available. The two shortest time intervals were in subphrenic 
abscesses due to perforated duodenal ulcers and were live and eight 
days. The longest duration was two years in a case in w'hich the pri- 
niary cause was probably a perforated duodenal ulcer. Thirty-niue of 
the 52 public ward cases w'ere correctly diagnosed, and of these the 
average time to diagnosis was twentj'-seven days. Many of these cases 
required relatively long periods of observation to exclude other diagnoses 
Ijefore the true nature of the condition was recognized. 

Thirteen public ward eases were incorrectly diagnosed. In 12 of these 
accurate dates were available and the average duration from onset to 
diagnosis, by autopsy or fatal complication, was forty days. These 13 
cases were divided into two groups, as follows; 

1. Subphrenic abscess was undiagnosed in 7 cases, or not diagnosed 
until within a few days of death when some complication developed 
'vhich made the correct diagnosis apparent. Four of these abscesses 
captured into lung and bronchus; 1 ruptured into the pleural cavity. 
Two cases had other fatal infections; 1, septicemia; and 1, pyelophlebitis. 

2. In 6 cases the diagnosis was incorrectly made and proved at i)ost- 
niortem examination or operation to be a subphrenic abscess. Of these 
1 ease was diagnosed as collap.sed left lower lobe; 2 were diagnosed as 
bleural effusion. In 1 of the latter a pleural effusion was found sec- 
ondary to a subphrenic absce.ss, and in the other case no pleural effusion 
Was present. Three eases were diagnosed as empyema. In 2 of these 
die pleural cavity was normal; in the third an effusion was present 
•secondary to a snbphrenic abscess. 

All of these 13 eases terminated fatally. In 5) of them a fatal outcome 
might have been avoided by an early and correct diagnosis. 

Dhajnoslic Aspiraiion. — Aspiration tlirough the diaphragm as a 
metliod of diagnosing snhpiirenie ab.see.ss lias iieen advocated and con- 
demned by variou.s writera for many years. In 7 of our eases a needle 
Was inserted either accidentally or intentionally through the diaphragm. 
1» tl eases pus was found, but in the seventh case a negative re.sult was 
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S-R.VY riXDlXGS NO. OE CASES PEKCEXTAGE 


High diapliragiH (no record of movement) 15 12 

Diaphragm high and fixed ' 8 22 

Diaphragm high with restricted movement 4 11 

Diapliragm, normal position; no record of movement 2 6 

Diaphragm in normal position with diminished move- 1 8 

ment (right anterior lateral) 

Diaphragm moving freely; no record of its position 1 3 

(right anterior lateral) 

Diapliragm not visualized, due to pleural effusion 5 14 

In the above cases gas and liuid were found beneath S 22 

the diaphragm: perforated ulcer, 5; gastrectomy, 

3; appendicitis, 1 


111 this sei’ies of cases subphreiiic abscess occufred when the diaphi'agm 
was in normal position or iviien it liad normal movement, but in no 
instance were both these findings present together. It is seen from the 
above figures that x-ray examination is of definite value as an aid to 
history and physical examination in the diagnosis of subphrenic absce.s.s. 


THORACIC COMPLICATIONS 

Of all the complications of subphrenic abscess, those occurring in 
the thorax are the most frecpient and are very likely to cause serious 
or fatal consequences. In 45 subplircnic abscesses the thoracic complica- 
tions have been listed in their order of frequency. 

Pleural Effusion . — A pleural effusion occurred in 14 cases (31 per 
cent). Of itself it was not serious, but greatly increased the difiicully 
of diagnosing the subphrenic abscess and in 9 of the 14 cases an cm- 
pyema° developed. A pleural effusion was not necessarily a late com- 
plication. This was shown by the fact that 3 eases developed iin effusion 
within a week of tlie probable onset of the subphrenic abscess. The 
development of pleural effusion following an infective lesion m the 
abdominal cavity, especially relating to stomach, gall bladder, duodenum, 
or appendix, should demand that the possibility of a .subiihrenic absces.s 

be considered. 

Rupture into Liuuj and Bronclius.-Thh was a serious and usually 
fatal complication. It happened in 6 cases (13 per cent), am m on ) 
1 ease did recovery take place. In 5 instances it occurred on the rigl 
side and in 1 cause on the left. Lung abscess developed m 3 ea.sc.s a. d 
a septic pneumonia in another. Rupture into a Iirouchus was l i t > 
a late complication and, with the c.xccption of 1 eiuse in which it too 
place in ten days after the i>robab!c onset of the suliphreiiie abscess, 
always occurred after forty day.s. or later, in 1 case two years. Die 
case in wliicli rupture occurred in ton day.s demonstrates the fac 
that diagnosis of siibplireiiie ab.sco.ss should be made early in order that 
this complication may be avoided. That adequate drainage is .iLo 
e.ssential in preventing this complication was ilhistnitcd by one ctuse m 
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a primary soivrce of infection resulting in a subphrenie abscess. Special 
attention slionld be given to lesions of the duodennm, stomach, gall 
bladder, and appendix, since lesions of these organs account for such a 
high percentage (84 per cent) of the eases. 

CONCLUSIONS 

1. All 59 eases of subphrenie abscess reviewed had a primary source 
in the abdomen or pelvis; 84 per cent originated from lesions of the 
duodenum, appendix, stomach, and gall bladder; T per cent arose fiom 
the pelvis. 

2. In 75 per cent of our eases the abscess was located on the light 
side; 19 per cent were on the left side; 3 per cent were bilateral; and 
in 3 per cent of the cases the piosition was undetermined. The abscess 
was posterior in 32 per cent of the cases; anterior in 25 per cent, 
over the dome of the diaphragm in 22 per cent; and in 7 per cent of 
the cases it was massive, involving all regions of the subphrenie space. 

3. Tjcsions of the appendix, gall bladder, and duodenum caused SO 
per cent of the subphrenie abscesses occurring on the right side.^ Left- 
sided subphrenie abscesses were most frcciuently caused bj' lesions of 
tlio stomach, such as perforated gastric ulcer or following gastrectom} . 

4. Lesions of the appendix caused most of the posterior absce.sses, 
wliile lesions of the duodenum and gall bladder were the primary cause 
of the majority of anterior abscesses. 

5. The commonest and most important symptom pointing to a sub- 
phrenic abscess was pain. Cough and sputum appeai’cd to be of little 
value in diagnosis. 

6. The most common thoracic findings wore diminished movement, 
altered tactile fremitu-s, impaired resonance in the lower chest, and 
altered breath sounds. The last two findings were noted in over SO 
I'cr cent of this series. 

7. Physical findings in the abdomen were much less common than 
those found in the chest. Tenderness in the upper abdomen was pre.s- 
eul in 9 per cent, while a mas.s could be felt in G j)Ci cent. Costo\eite- 
bral tenderness was found in 13 per cent and subcutaneous edema in 
uidy G per cent. The liver was found displaced downward in only 9 
per cent of the cases. 

S. It was difiicuU to localize the abscess either anteriorly or posteriorly 
in manv cases. Thoracic signs were more prominent anteriorly than 
posteriorlv in 53 pm- cent of cases wlierc the abscess was anterior. In 
all absees-ses, thoracic signs wi-re present posteriorly. Abdominal signs 
in the right upper quadrant occurred in anterior absce.sses as follows; 
tcuderne.NS in 20 per cent; a palpable mass in 20 per cent. 
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obtained from an aspiration done posteriorly. Later, a subphrcnic ab- 
scess was drained anteriorly in this ease. One c;ise developed empyema 
of the pleni'al cavity following, and possibly due to, diagnostic puncture. 

The p-esenee of snbphreuie abscess which was not found by diagnostic 
aspiration and the possible production of an empyema of the pleural 
cavit}^ show the unreliability and danger of tin's metliod of e-xamination. 
In oixr- opinion it should never be used with one possible o.xceptiou; 
that is, in an extremely ill patient where an incoi’rect diagnosis of sub- 
phrenic abscess with a resulting unnecessary operation might be fatal. 
Under these circumstances it may be wise to do a diagnostic aspiration, 
but it should be done on the operating table and, if pus is found, surgical 
drainage of the abscess undertaken at once. With this possible e.xcep- 
tion, diagnostic aspirations should not, in our opinion, be undertaken. 

ilORT^VLITY 

The total mortalitj” of tlie 59 eases in this series was 2S, 47 per, cent. 
This figure is not strictly representative of the mortality of subi)hreuic 
abscess alone, since 10 of the 2S fatal eases had one or more of tliree 
associated conditions; namely, septicemia, generalized peritonitis, mul- 
tiple abdominal abscesses. In these 10 fatal cases the subphrcnic absces.s 
was not likely or necessarily the primary cause of death. If these 10 
eases are e.xcluded from the series, the mortality of the cases in wliich a 
subphrenic abscess was the primary cause of death is 31 per cent. 

Thirty-nine cases of subphrcnic abscess in this series were oixcraled 
upon for drainage of tlie abscess. Of the.se, 9 died, giving an operative 
mortality of 23 per cent. This operative mortality is not applicable 
to snbphrenie abscess as the predominant condition, since 4 of the 9 
fatal cases liad associated conditions which were equal or greater I'ae- 
tors in the cause of death. Two of the cases had septicemia and 2 had 
multiple abdominal abscesses. If these 4 cases arc removed fi'oni tlie 
statistics, the operative mortality of the cases in which a subplironie 
abscess was the primary cause of death becomes 13 per cent. 

mscussioN 

Subphrenic abscess presents a most diflieult pz'oblem in diagnosi.s. 
Phis is shown by the number of cases incorrectly diagnased and by the 
length of time required to make a correct diagnosis. Often a.ssoeiated 
with late diagnosis is the development of serious complications, most 
of wliich are related to the tliorax. Jluplure into the lung and idcnral 
cavity arc relatively frequent events where diagnosis is delayed. 

After a review of tliese ea.se.s, it .seem.s imperative to direct attention 
to eailier diagnosis. The value of a careful Jiistory and thorough 
physical e.xainination cannot bo stres-setl too greatly in a consideration 
of thi.s dlsea.se. Any infective or .suppurative lesion in the ahdomen 
wr pelvis, e.spocially if it Ls a.s.soeiafed with free infected tim'd, may bo 



THE PALMAR FASCIA IN CONNECTION WITH DUPUYTREN’S 

CONTRACTURE 

Emanuel B. Kaplan, IM.D., New York, N. Y. 

'^HE study of the palmar fascia was undertaken with the intention 
of throwing more light on the cause of flexion deformity of the 
fingers observed in Dupuytren’s contractures. In reviewing the liter- 
ature it was found that the description of the palmar fascia with all its 
dependencies was not always very clear and varied a great deal in text- 
books. 

The present study was mainly based on multiple dissections of hands 
in different age groups and on review of literature. 

The palmar aponeurosis is an irregular triangular sheet found under 
the skin of the palm of the hand; its base is directed toward the meta- 
earpophalangeal joints; its apex is continued with the tendon of the 
palinaris longus, in cases where the pahnaris longus is present. Accord- 
ing to LeUouble, the palmaris longus is absent in 11.2 per cent of sub- 
jects. When the palmaris longus is absent, the apex of the pahnar 
aponeurosis is found at various levels of the wist, adhering either to 
tne annular ligament or to the antibrachial fascia. The palmar fascia 
is limited externally by the thenar and medially by the hypothenar 
aponeurosis. These last structures are much thinner than the central 
portion. The pahnar aponeurosis consists of longitudinal and trans- 
verse fibers. 

LONGITUDINAL FIBERS 

The longitudinal fillers have a double origin. The more superficial 
and more abundant fibers continue the palmaris longus tendon. The 
deeper longitudinal fibers continue tlie annular ligament. Tliese last 
fibers Imve an obliipie direction and form two group.s; one group goes 
L’om the medial part of annular ligament toward the metacarpo- 
phalangeal joint of the index finger. The other group, coming from the 
lateral side of the annular ligament, is going toward the motttearpo- 
plmlangeal joint of the fifth finger. Tints, these two group.s cro.ss in 
the form of a letter X and are situated directly under the superficial 
longitudinal fibers (see Figs. 1 and 4). The superficial longitudinal 
fibers form a divergent sheet of uneven tinckne.ss. Over the tlcxor 
tendons of the second, third, fourth, and fifth fingers the sheet is more 
dense and forms four bands. Thc.se bands were named iiretendinous 
bands by Legueu and Juvara, who gave an excellent de.scription of the 
tasciu of the hand in ISI)2. Thc.se pretcndinoits bands tnay vary in nunt* 

Kttcvlvid for pubUciilJon, ihiv II, 133S. 
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9. X-ray examination, including fluoroscopy, was a valuable aid to 
diagnosis. A high diaphragm, either fixed or with restricted movement, 
was found in 75 per cent of the cases. 

10. Diagnostic aspiration of the suhphrenie. space should seldom be 
done. 

11. Pleural effusion occurred in 31 per cent of the cases; empyema 
of the pleural cavity in 15 per cent; rupture of abscess into a bronchus 
in 13 per cent; rupture into the pleural cavity in 13 per cent. 

12. The mortality in all cases where the subphrenic abscess was tlie 
primary cause of death was 31 per cent. The mortality of the cases 
operated upon was 13 per cent. 

13. Earlier and more accurate diagnoses could have materially re- 
duced this mortality rate. 
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they are especially marked over tke metacarpophalangeal joints. Some 
of these fibers are attached to the proximal and middle phalanges of the 
fingers on their volar surface and also on the lateral side, forming two 
distinct lateral bands (see Fig. 1) . These bands are described by several 
anatomists and are illustrated well by Frazer in The Anatomy of the 
Human Skeleton. They were also noticed by Dupuytren. However, 
tliese bands are not constant. It should be mentioned here that the 
attachment of these bands to the phalanges apparent^ gave reason to 
consider the palmar aponeurosis as a terminal tendon of the palmaris 
longus and as a renmant of a subcutaneous flexor of the fingers. This 
last view is contested. M. Feimarini, of the Anatomical Institute of the 
University of Pisa, found that the palmaris longus is of a very late 
ph.vlogenetic development and that the various structures of the palmar 
fascia are not a uniform embryologieal entity. 

Second Group . — The second group of fibers is directed toward the deep 
interosseous fascia. They encircle the flexor tendons, forming regular 

VEiSCLS INTtRTEhD. AUOMEU- FLEXOR TCHDONS AH& iMEATH 



tunnels for tlie tendoms. Similar and sei)arate tunnels are formed 
ncound the liuubrieals and the digital nerve and vessels. These tunnels 
•u'e found only under the middle third of the palmar fa.scia between the 
distal border of the ulnar bursa and the deep transverse ligament. These 
tunnels are of unequal lenglh, the longest one surrounding the flexor 
tendon of the index finger and the shortest surrounding the fourth 
finger. The little finger u.sually has no tunnel, the length of the tunnels 
iieing dictated by the length of the tlexor tendons which are not covered 
fi.e tlie sheath of the ulnar bursa distally and the digital bur.sne of the 
fingers. The volar surface of the ulnar bursa intimately adheres to the 
palmar aponeurosis in its proximal third and over the flexor tendon of 
•fie little finger (see Fig. 5). 

Third Group . — The tbird group of fibers are called the perforatinir 
fibers. They can be observed only over the heads of the mctaearpals; 
detached from the borders of the deep surface of the pretendinous bands, 
•fiey are directed straight downward from the palm of the hand to the 
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ber. In an article published recentlv In- i 

found i«s(eacf of tL“uluaTfmir'ht 

ound five, and seven. He also found that the number of these 
bands may difter in the hands of the same individual. Between the 
pretendinous bands are found the intertendinons bauds which are less 
dense. The fibers of the intertendinons hands are intimatelv connected 



Fi£r. 1. — Four pretc;i(llnoii5 bands arc i«)io\vii with forming 

two lateral bands urouml the pro.vJrnal phalanx. The and n*TVj.4 ar»' 

usually covered by these bands; they arc also covered by tlic tliln sup'r/hlal tjan.'*- 
verse li;?jinicnt and are only visible for a short <llstance In tho spaces h'dwtcn ih'* 
pretendinous bands. The oblidue /Ibcrs cros-sIniT In t/ie f(»rnj of a b.tter X afe /'•‘'•o 
cmertfinff from tlio sides of the palmar f.iscia. The sup-TilcIal transVcr.vC Heanicnt l^ 
shown proximal to the llj^'amenlum naCatorlum. Tintj.' arc holh n pr«’.-t* nt*‘d j!»n*>» r 
than seen in reality. 


with the sin'll of the palm of the hand. The teniiinatioii and i/i.sortioii 
of the jiretendinous bands is coinple.x and cvm bi? divided into three dis- 
tinct groups. 


/w.s< Group . — Tlic nhers of the first group go to the deep siin’ai'e of 
t le .skin 01 the jialm along tho entire length of the jireteiidinoiis bands; 
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a number of short and long fibers which extend from one finger to an- 
other and which are attached to the fibrous sheaths of the fingers or to 
tile deep surface of the skin of the ftngei’s; other fibers are in continu- 
ation with the longitudinal digital prolongations of the pahnar aponeu- 
rosis; according to Frohse the natatory ligament limits the flexion of a 
finger wlien the nearest fingers are in extension. ’ ’ 



2. — PalnKir fa.scl;i afti'r rumoval of skin. The llKuinenUiin iiatatorlum and tlu: 
^uyerllqlal transverse Ilnanieiu are shown. Traction on the iiretendinoua band ot tiio 
‘''de.v IhlKer .show.s llc.\ion of the proximal and middle phalanses. 

U is geiKTally considereil that for tlie .succe.s,st‘ul trealinent of Dii- 
puytrcirs fontnuUnre it is lu'ci-.ssury to n-iuove liie entire palmar fascia, 
including liic penetrating .septa whieli form tunnels around the teiulon.s, 
tierves, ve.sstds, aiul luinltrieal mn.sclcs of the hand. However, numerous 
Mirgical observations in patients afilieted with Dupiiytreirs eoiitraelures 
indicate. 1 that the eontraelure of the palmar aponeurosis did not extend 
down to thv subaponeurotic expansions (to the second and tliird grou]) 
of fibers us liescribetl above). ° 
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dorsum between the metacarpal lieads (see Fig. 2) ; tiiey perforate tiic 
deep transverse ligament, form separate sheaths for the interosseous 
muscles, and surround the head of the metaeari)als on botli sides, be- 
coming connected witii tlie dorsal aponeurosis of the iiaud. While pass- 
ing between the metacarpal heads, they do not adhere to the periosteum 
of the metacarpal head. TJiey are sometimes separated from the iieri- 
osteum by a small biu-sa. This is frequently observed in children. It is 
weU knoum that the palmar aponeurosis is separated from the thenar and 
hypothenar aponeuroses. There exists between the radial border of the 
palmar aponeurosis and the thenar aponeurosis a dense septum which is 
attached to the volar crest of the third metacarpal and wliich separates 
the thenar muscles and forms the lateral border of the middle palmar 
space. This septum is so constructed in certain cases that the ile.xor 
tendons of the index with the fii-st lumbrical arc left within the thenar 
space, being in a more or less intimate connection with the adductor 
of the thumb. DeLorme has given a description of this area. The in- 
vestigations of Kanavel showed that clinically this is more freciuently 
observed than the other anatomical arrangement in which the llcxor 
tendons of the index are wholly within the midpalmar space. On tiie 
ulnar side, a much thinner septum is present between the hyj)Otlienar 
muscles and the ulnar border of the aponeurosis. This septum, attached 
to the anterior crest of the fifth metacarpal, se])arales the ulnar side of 
the middle palmar space from the thenar muscles. 

TK.VXSVERSE FIUERS 

The transverse fibers of the palmar aponeurosis arc situated under the 
longitudinal fibers and arc more developed at the distal part of the 
palmar aponeurosis. Over the metacarpal heads a real transverse liga- 
ment can be observed. Poirier named this ligament, i)y analog}' to the 
deep transverse ligament, the superficial transverse ligament of tlie 
hand. This ligament has no distinct proximal border but is very dis- 
tinctly separated distall.v and forms a visible border about 1 cm. pro.x- 
imal to the webs of the fingers. In the area just below the wel)s of tlie 
fingers Grapow described a structure which he named the “ligamentum 
natatorium'’ (sec Fig. 1). The superficial transverse ligament is ex- 
tended from the external tubercle of the .second metacarpal iiead to 
the internal tubercle of the fifth metacarpal liead. (-ertain tibcis go 
around the.so metacarpal heads and may become attaciied to the exten.soi 
tendons; .shorter fibers e.xtend over the intertendinous spaces ol the 
palmar aponeurosis only. The ligamentum natatorium is thus dc.scjibcd 
by Poirier: ‘‘Its pro.xiinal border is transverse and is very di.itinctl} 
separated from the distal border of the .suiicrficial transvci'se liga- 
ment; between the two borders there is a distance of at least I cm. llic 
distal border of the natatory ligament corresponds to the volar siiriace oi 
the phalanges and to the web .sj)acc.s. Tiii.s ligament is eoJistitutcd by 
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the palmar fascia wMcli Avas previously dissected from the skin was very 
carefully dissected from the underlying structures; the annular liga- 
ment, tendons, lumbrical muscles, and vessels. The deep extensions of 
the palmar aponeurosis going toward the interosseous fascia were not 
excised. The pahnar fascia was lifted up bnt was left attached by its 
base distallj'. Each pretendinous band was grasped on its deeper sur- 
face with a forceps and pulled in the same direction as in the prcidous 



Mh:. xiio M'hi'niatir.'illy .s))mvn black lln»-.s bftwjcn iho tonOon.s 

ini* nciNjii.l Kruup of tho prot»‘n«Unou:4 band.s pcUctraU* between llie lenilonii and alau 
•aiow their une<iual TIio Iieavy black line between the iruh‘x and inodiu^ 

siiaw.s the Kopuration of llio inldpalmar space from tl\o llienar space. 


e.xperimcut. It was foiiml tliat tlie traetion produced a .stroinr flexion of 
tile corrc.spumliiik' proximal plialaiix (see Kig. 4). Tills exjieriment was 
lepeated oii several hamls ami produced positive results invariable ex- 
in tlm.se cases wliere no digital prolongations could be found (iii-st 
woup of libers). i)n tli.' lia.sis of this study, it was eoiieiuded that the 
lIc.Nion contracture of the tiugers whieh is observed in tlie nupuvtreii's 
i-yndrome is probably due almost e.xelusively to the eotitraeture of the 
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To investigate this problem, the following experiments were earrie.l 
out: A careful dissection of the palmar skin was done, separating it 
from the palmar aponeurosis up to tivc web of the fingers. The skin 
Avas reflected and the pahnar aponeurosis was carefully exposed but was 
left intact. With the lingers held in extension, each pretendinous band 
was grasped separately with a forceps and pulled in a proximal direction. 



Fi);. J.— The palmar fimcla .srparated rrom thu iiiiili,-rlyinv 
Up on tiio unUer.surfacti tho obll<iuo (Iben*. The traction on lb*.* pn l nl u 

bund fiho\v;i the* doxlon of the proximal and iniddie pliaiunx. 


Tlie pulling invariably produced a slight flexion of the corrcsjiundiiig 
pro.vimal and .sonictimc.s proximal and middle phalanges (see [Mg’. .!y In 
those eases where the jndiing or’ the prclendinons hands did not produce 
a flc.xion of the proximal phalanx, it was ohservctl that no (race nt a 
digital tirolongation of the pretendinons hand could l)c‘ found. siinilar 
traction of the di.vseeted and retleeted skin, in the axis of the (ingets. 
never produee.s a tlc.xion of the corre.sponding lingers. .Suhstutirntly. 




MIXED TUMOR OF THE PAROTID GLAND WITH METASTASIS 

A Case Report 

WiLLEVlI P. ilONTANUS, il.D., ClXCIXXATI, OhIO 

(From the Department of Surgery, College of Medicine of the University of 
Cincinnati, and the Cincinnati General Sospital) 

N SPITE of many interesting and ingenious theories devised to ex- 
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plain the origin and nature of the niLxed tumor of the salivary glands, 
we still must consider them as being among those tumois most apt to 
behave in an unexplained and unexpected manner. Few subjects in t e 
field of oncology have aroused more controversy, and at the same 
liave remained so obscure in regal'd to the fundamental facts of t 
natural history. Ewing‘ has written that no single source of the mixed 
tumors meets all the requirements, and it is equally true that there are 
no criteria which will enable us safely to predict fox them a lenioii 
course, local recurrence, or distant mctastases. Some o seiieis mie 
felt that certain histopathologic characteristics were sufficient to ^ i ei 
entiate between the clinically benign and clinically malignant giow is, 
but, after a careful study of three hundred cases, iIcFarland= expressed 
the opinion that their histopathologic appearance could not be corre- 
lated with their clinical behavior. Satisfactory evidence suppoits iis 
viewpoint. 

Tliese seemingly innocent tumors arc notorious foi tlieii tendenc\ to 
recur after local excision, and, according to Neill,’ the incidence of 
recuiTence in tlie parotid group was, until tiienly jeais ago, sometimes 
a.s high as 75 per cent. It is encouraging to note tliat in more modern 
reports this iigure is considerably lower. In Kcunon’.s‘ series it was la.D 
per cent, and in Benedict and iMeigs’’ cases :10 per cent recurred locally 
after operative removal. ilcFarland. whose largm series certainly must 
lie a .satisfactory sample upon which to base statistical studies, reported 
local recurrence in 23 jier cent ol his patients. Hie constantly high 
incidence of this unfortunate phenomenon lias made the surgical tieat- 
ment of these lesions unsatisfactory. At present, howeiei, othei thei.i- 
pcutic incasiire.s give results that are even moie unSiitisl.ictoiy . 

In contrast to recurrence, it is quite generally agreed that metastasis 
is a rare event in the natural history of mixeil tumors. Porter and 
I’hurchilP found in the litiTature eight ca.ses of mixed tumois of the 
parotid with wcU-authcnticatcd mctastases. In six of these the sjircad 
was through the Mood stream (Budde, Cliiari, Foerster. I.eClere, l.e- 
Bcntn, ami Payne', while in the remaining two instances (Brandcs and 

I'.'cUi.l for i.uiaic.iUoli. Jvmv 3. UC.?. 
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phalangeal insertions of the pretemlmous hands of the palmar aponmx- 
rosis and has little or nothing to do Avith the deep extensions of tlie 
palmar aponeurosis toward the deep interosseous fascia. It may I)o 
suspected that Diipnytreu's syndrome may develoj) only in those 
cases where the digital prolongations of the preteiulinous hands are 
present. 

SUJnURY .AND CONCLUSION 

A study of the palmar fascia was made with the intention of tliscover- 
ing Avhich part of the palmar aponeurosis is mostlj- responsible for tiie 
fle.xion contracture of the fingers. It was found that only the longi- 
tudinal fibers were responsible for the flexion and that the removal of 
the longitudinal fibers only, without removing the decj) e.xlensions of the 
fascia, might he sufficient for cure. 
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slow, gradual growth, which had been accelerated considerably during the year be- 
fore admission. This lesion had never been productive of pain or discomfort 
nor Iiad it interfered with the movements of the mandible. 
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■Wood) the secondaiy deposits were in the cervical lymph glands. The 
case obsa-ved by Griffini and Trombetta (cited by WeFarhuuF) hud 
metastatic lesions in the bones. In addition to these cases many others 
are mentioned by JfcFarland in his review of the literature. Those 
least objectionable from the standpoint of correct diagnosis are the 
following: Two cases with cervical lymph gland metastases reported 
by Nasse; Partsch’s case of “cylindroma” of the parotid with metastases 
to the pleura; a similar ease with cranial metastases reported by Rispal 
and Samiac; and another patient who had multiple metastatic lesions 
of the skin, observed by Forgue, IMorgne-Molmcs, and Villa. A patient 
with a degenerated mixed tumor of the parotid uimn whom Kummeror^ 
operated died three and one-half years after operation with liver de- 
posits. OlsoiP found described in the literature four cases of mixed 
tumor in which secondai'y growths were proved to be present in the 
lungs, and to these he added three similar cases of ins own. In two 
of Olson’s eases aberrant salivary gland tissue was the source of the 
tumor and in the third the original lesion was in a salivary gland and 
metastasized to the sternum as well as the lung. Fitzwilliums’*'’ patient 
had metastases in the deep cervical glands, lungs, and pleura. Other 
eases have been reported in which the nature of the primary tumor is 
in doubt and it is not improbable that in some of the above cited ca.ses 
the same criticism may be justified. 

Whether or not carcinomatous or sarcomatous change is always pre.s- 
ent in the primary mixed tumor before metastases may occur is a higlily 
controversial question. ^IcFarland believes that it is not nece.ssary to 
explain the clinically malignant course of some tumors on tlie basis of 
carcinomatous or sarcomatous degeneration, but that such beiiavior is 
an inherent tendency of thc.se growths. The statement that “malignant 
change, whether ‘sarcomatous’ or ‘carcinomatous,' in mixed tumoi-s must 
be rai’e and its occurrence difficult to j)rove, ” summarizes his opinion 
quite accurately. Wood,” however, considered tiie metiLstatie lesions in 
two of his cases to be purely sarcomatous; Porter and Clmrchill hcHevc 
that the secondary lesions iirising from mi.xcd tumors of the j>aroti<l are 
usually of carcinomatous structure. They evidently did not con.sidcr 
it incomsistent to think that mixed tumors metastasize through the 
blood .stream rather than to the regional lymi)h node.s. 

The patient who.se illness we are to report is intere.sting hee.iii.v she 
furnishes a good illu-stration of .some vicwjMnnts which have been cited 
above and also because of .some unusual features. 

C.XSE «EJ“OI!T 

Ob .rum- n, a iviiitc friiiaJo {latiViit, t7 yiar,< a:;*’, u.w ailmili'-'i to On 

(’hri.^uan U, noIm*‘.s f oit the nf f>r, It, IS'iU. Ui 

her a tnnn>r haU h*-*’!! lit tiu: an.;!.* of Uo' aiaa'ijha’, 

liiiriag a {.<-'riw! of live yc.jr.-', .Vt lir.-t ijuitc -“.'aaJ!, iJii.t .-a.'w* IiaU oa Jrfgo.ac a 
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Of hyalinized intercellular stroma. The cells were growing rather wildly, with al- 
veolar arrangement in some places and no definite grouping in others. No mitotie 
figures were found. ■ (Fig. 1.) 




j.l,. I _ I I'liolDiiiii n. -i ipli <l->w i>.>wi i ) <if tumor of iiiUcrlor abdom- 

liiif w,!iir- II ‘iibot.miliio,; mi'll (lilKb of in..t:>,'.lalic tumor of antorlor abaomlniil 

"vll. ■ ■ 

.\fU'r till' opi-rittioii. till' uouiid lu-uK'd per primum iind there was no evidenee 
uf Iiieial iiiTM’ injury. On the third po-toperative day the patient wa.s allowed to 
hate the hosiutal. 
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attachiuent nor fluctuation could be demonstrated and the mass was movable on 
its underlying structures. The general physical caaminution did not reveal any 
pathology- of importance. A clinical diagnosis of mi.\ed tumor of the parotid gland 
was made without reservation. 

On the day after admission, tlie p.iticnt was operated upon under local aucsthosia. 
The incision was made from just below the zygomatic tirch to below the angle of 



the jaw, e.vtcnding over the aiK-x of the tumor. When the tumor »as 

proved to be a hard, eneap.uilated, nodular mas.t lying -ui ertimal to 

and preaeutiiig no gro.-is eiideme of malignaut degener.-ition. In ' | 

tumor, t’aro wrtrf u^fd to rctnain oulMitl*.' tJit? l uit-iilt', umt aiu-r ‘ ‘ , 

was coinitltftv'd tht-rt? was no i'viiU'tK*r of injury of the liunur j-oi-tui' 

nofvf. Ail Mtvdin- poiriU wt-n- 

witli the joizm? uiatorial. 

Th*' fJoit H*** w:i-« aa faiSf'd *' 

till' |>afo:i‘? i'/rj-.-atifi;' highly c*'lln1iir ja{.‘r-»p'r-<* d uij!t aj'*'*. * 
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3. Histopatliologie evidence of carcinomatous or sarcomatous de- 
generation was present in neither the primary nor the metastatic tumor. 
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had no lurtbcr information concerning iSiis jeitiont until (luile recently, when 
.1 etter was received from her physician. The comnuiuieation stated that her mml 
rl ness had begun in December, 10S6, two and one-half years after her operation. 
The first symptom was the development of a progressively more severe pain in the 
lumbar and sacral regions, and when she was examined in Ainil. V.':!7, tenderness 
over these areas was the only significtint finding. There was no evidence of local 
recurrence in the face or neck. Starting iti the early part of September, IIKIT, there 
was severe radiation of the pain down the left leg tiud thigh, a symptom which was 
greatly aggravated by movement of the extremity. X-ray exainimition of the spine 
showed that this pain was due to n lesiorr which Imd caused almost eompleto destruc- 
tion of the body of tlie second lumbar vertebra (Fig. 2). Very soon after this a 
subcutaneous tumor about the size of an egg was discovered on the tthdominal wail 
below the left costal margin. Tliis tumor had not lieeii found at the time of the 
previous examination three weeks before. Tlie lesion was stirgieally removed and 
.slides made from its tissue were prepared for uiierojcopic ex;uniuatiou. Another 
lesion was discovcre<l on Oct. .t, wlien a rectal examination was made heeause of 
a partial intestinal obstruction. This consiste<l of a hard mass felt liigh up 
in the pelvis. A few days before the death of the patient, on Oct. IS, llhlT, a 
subcutaneous tumor was found on the left thigh. 

Tho physician in charge of the patient was kind enough to .-end us one of the 
slides made from tho metastatic growth on the anterior abdominal wall. Careful 
examination of the slide confirmed our belief tlint this lesion was the re.-iult of a 
metastasis from the mixed tumor of the parotid. Although its iinlividual eelhs aro 
neither as largo nor as dark staining as those of tho original tumor, the arraiigemeat 
i.s similar and tho same hyulinized intereellular material is prc.-icnt (Fig. .")• Wo 
do not believe that a diagnosis of carcinomatou.s or sarcomatous degeneration can 
bo made either from the original tumor or from tho metastatic le.sion. 

COMMENT 

This case may he regavded as uii e.'ceeptiou to the fiilo tlial mi.xeil 
tumors recur locally before giving rise to inetasta.ses. Of eoiirse, I lie 
period which elapsed between the date of ojteration iiiid the lime oi 
death (three years, four months) is not sunieieiitly long to rule out the 
possibility of a local return of the growth, us McFitrland ha.s repoOed 
that reeurreuce may take place as late as forty-.seveii years after e.xeisioii. 

It is entirely po.s.sibIe that a very small local rccuncnce m:ty have 
e.seaped detection. Tlie fact that histopathologic evidence of maiignant 
degeneration was not apparent in either the primary or .sccondary 
growth is not unusual and agrees very well with the theories and o )• 
servations of some other inve.stigators. 


Sl'.M.M.\KY 

1. The incidence of distant mctii.sta.scs from a ini.xcd tumor oi a 
-salivary gland is rare, as is shown by a brief review of tlu; literature. In 
this jmper such a condition oeeiirring in a -H-year-old icmalc j/.itn nt w 
reported. The primary' tumor was in the jiarotid gland. 

2. The tumor did not recur locally, hut tJirce years alter remov iiig t!,>^ 
primary Ic.simi iiieta.itatiir grinvth.s oeeiirred in the anterior ahdomm.tl 
wall, the lumhiu- spine, pelvis, and suheutaiieons tiv-ae of the tiiigh. 
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3. Histopathologic evidence of carcinomatons or sarcomatous de- 
generation was present in neither the priinaiy nor the metastatic tumor. 
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LIPIODOL IN THE TREATMENT OP PERSISTENT FECAL 
FISTULA AFTER APPENDECTO.MV 

S. N. :\IeiVdelsohx, :\LD., .vkd L. H. SciiluvKu, M.D., Cincinn-ati, Ohio 

(From the Institute for Medical Jlcscarch and Department of Sunjenj, the Jewish 

Hospital) 

* j HIE tieatmeiit of fecal or postappeiidieeal fislula pi’e.sont.s aii iii- 
A teresting though perplexing problem. Operative treatment is occa- 
sionally hazardous, while conservative treatment frequently meets witli 
stubborn failure to heal. Where the patient is a poor surgical rislr, or 
where there is danger of eontaminatioii in surgical intervention, the only 
recourse is conservative treatment and the outlook often is pessimistic. 
For this reason, the two eases herein reported should be of interest. 
They suggest a new therapeutic measure, namely, introduction of lipiodol 
through the fistulous tract, which is worthy of further clinical trial. 


C.VSE RWORTS 


C-\SE 1. — K. G., a Ou-ycar-old wliite housewife, was oporuteii iipiui on July (i, liia i, 


at which time an acutely giiugrenous and perfonited appeiidi.x was found. The wall 
of the cecum was markedly involved with an acute inllammatory procc.-s. The ap- 
pendix wa,s removed and drainage was instituted. Four day.s following the opi'ration 
tile wound “broke down” and a discharge of fecal material ciiMicd. C'on.-ervativc 
treatment was instituted (administration of a iow-re.-iduo diet and smalt cncma.s), 
but with no success so far as tiie eIo.'Ure of the !i.-iula was eomvrned. .\ffer a 
stormy postoperative course, the patient was discharged on .Sept. I, liCIl, with a drain- 
ing fecal fistula. Before attempting to close the li.stula .surgically, it wa.< dccideil to 
examine the extent, clmraeter, ttnd eouri-e of the tistn!ou.s tract by roentgenography. 


For that purpose, a catheter was introduced into the fistula and lipiodol wa.-* injected. 
Tho x-ray examination revealed that “the sinus tract extends downward and in 
ward toward the pelvi.s and opatiuo material entered the rectal pouch near its proximal 
portion” (Fig. 1). Immediately after this procedure, we noted ;i coiisidcraldc <limiim- 
tion in tho amount of fecal material exuding from the iLstuhi am! hence the op>-ralimi 
was delayed. Complete constipation was induced by the u-e of tincture ni opiiiin 
minims three times daily, and tho patient was placed on a liipiid diet. .<uli-.'<pieii!ly 
another 5 c.c. of lipiodol was injeete<l into the tract. Within one week after the 
initial injection of lipiodol, the tract had elo.-ed. 'I he patient vias di-. h.irg. d en 
Xov. 27, Hl.'tf. 


Cask 2.— A. G., n 55 -yenr old white housewife, was oii,-rate.l upon on Xov. li, 
lO.’lt), at which time an acute sufii>uiatiie apjwndiciti.s was found and the lir.iiM 
were inserted. Tlie patient hml a rather .stormy eour>e with eletat-d tct.ipetaMre 
and was given .a transfn.-inn of ::u(t •■.e. of bloisi on the eighth day po.to; . raii^- . 
t-he was diseliarge.i Hee. 20. lU.'tO. with ti small tiinount of fi-.-al 'iraft..>ge from t.e’ 
wound. On Fdi. I, Hcr. she was again <.jsT.tted upon in an a't.-/;.pt to .-h. •• '.i 
listula. The operato.n tkas un-u. .'essful and th.* draimag.' eootiaj.Ld. 

jlstei'.cd fee tcaOtlcstlor.. .'.iirtn :t. 
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On Oct. 1, 1937, she was readmitted to the surgical service. Thorough catharsis 
for two days was followed by numerous cleansing enemas. After an injection of 
lipiodol through a catheter inserted into the fistulous tract, x-ray examination re- 
vealed “the sinus tract to extend posteriorly and medially.’’ (Fig- 2.) It is 
about G cm. in length and communicates with a rather large abscess cavity measuring 
about -1 by 3 cm.’’ 

As in the first case, immediate diminution of the fecal outflow through the tract 
followed the injection of lipiodol. Four further injections of from 3 to o c.c. of 
lipiodol were given at two- to three-day intervals. The fistula was completely oc- 
cluded within ten days. 



Hk'. 1. — I-lpUxUtl Injt't'ilon of th*» I'Inu.s imcl In 1. Thy i<inu,s tnict oxloniln 

and inward toward tin* ladvla and opaquo inati-rlal vnlcr.^ tlic racial ^Kiuch 
ntai Hi proximal portion. 


Dh^cr.^.SlON 

.\ iVi-nl tistula euii.sisl.s oi an mitgi-owth of iiuu-ou.s membrane from the 
wall of the gilt whieh iieeoiue.s eoiitinuoiw with llie .skin, tlni.s formijig a 
Hi-rmaiient eaiial lliroiigh wh’teb a ))ortion of the eontent.s of the large 
l.ouel may .seape. ’File eomlition is generally seen following inilam- 
mati>ry involvement oi tile wall of the eeeiim or ileum with iieerosis aiul 
perfor.ition. .\nother faetor u. whieh it ha.s i,een attrilmtei] in some 
e.ps IS opening ot the a,M.emlieeal .stump suliseipiem to appetuleefomv. 
Ihw uu-u!euiaUy. uas gn.m ri.se to a eontrover.y as to the wi.silom of 
ms agin. it nig i.ie .iiipemlii-i ai .slump. 



SURGEBT 


Although the literatiu-e contains numerous references to this distressing 
condition and emphasizes the daiigers of operative interference, tiiere are 
but few recent references dealing with the conservative management of 
these cases. liansoin and Coller, in a relatively recent report, discussed 
a series of ninety-four eases of fistula associated with or following ap- 
pendectomy, which were treated by a variety of procedures. The\' 
conclude that operative procedure should be attempted only after fail- 
ure of prolonged conservative treatment. 



Fit,'. C.— f-ipiinlol injection cf (li<! ••‘Imi.-* ‘'•"‘t ii (lb 

llploaol throUKh n Cjithiscr. the ttinas tria ,1,,,..,, . uKt 

It ubout cm. fn Itnnt/i *in«l • 

iiU'iirmHnjr about I by 2 cju. 

It is generally agrct.'d that the majority »! fecal &!ula.s .'low 
taneonsly after ten lo fimrlecii day.s of coiiM-rvatiu: ncatiiion^- i • 
coaswl-.s of iiitlut’iiii; (lit,* .^iu* ot eIio ^ 

ratiiartic-sj, giving sioall eneiiiiLs. and feeding a lo'.t-i< -jifiac (S' t- ■" 
outlet of the !.-• (.((vlndi-d eitln-r by {dogging lii'; oi or 

iiiiating i*-'' ' ilgcs tiy jwc.-YSurc. 
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It is the remaining group, in which the fistula persists despite a long 
trial of the above described treatment, which constitutes the problem. 
Tile two cases presented, one of over four months’ duration, and the 
other of almost a year, with an unsuccessful attempt at surgical inter- 
vention in the latter case, healed perfectly after several injections of 
lipiodol into the sinus tract. This is especially interesting in view of 
the observations of Ransohoff and Heiman that lipiodol is of value in the 
treatment of empyema cavities. While these two cases do not constitute 
Jiroof of the efficacy of lipiodol in this condition, they do suggest that 
tile procedure is worthy of further clinical trial. 

IVe arii Iniiebteii to Dr. .Vrchie Fine ami Dr. Samuel Brown for the roontgono- 
(,’i'aiihle sttulica of tho patients whose cast's are reported here. 
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AN UNUSUAL COMPLICATION FOLLOWING SUBOCCIPITAL 

CRANIECTOMY^' 

Melvin- W. Thorner, M.D., and Robert A. Groff, M.D., 
Philadelphu, Pa. 

/'i’row the Neurological and Neurosurgical Service of the Graduate Hospital of the 
University of Pennsylvania) 

'X’HE purpose of this communication is the presentation of an unusual 
complication which maj'- follow intracranial operations upon the 
cerebellum. 


CASE REPORT 

N. S., Ko. 126488, a white male house painter, aged 32 years, was admitted to 
the Graduate Hospital on the service of Dr. J. C. Yaskin, Jlay 4, 1930. His chief 
complamt was pain in the back of the neclc. In Hay, 1935, the patient, while 
wrestling, sustained a sudden tnlst to his neck. Following tliis accident, he suffered 
from twinges of pain poorly localized in this region. By December, 1935, tlie dis- 
comfort in the neck was almost constant and was aggravated by motion and by 
straining, as in lifting heavy objects. 

After thorougli physical and neurological studies, the only abnormalities noted 
were infected ethmoid and fuaxillary sinuses, for wliicb operative procedures were 
instituted. He was discharged from the hospital improved. 

The patient was readmitted to the hospital May 5, 1937, with the same symptom 
of pain in the back of the neck. In addition to this complaint he developed, during 
the several months before admission, headache, dimness of vision, and some sub- 
jective vertigo. He evidenced some difficulty in speaking. No bi.story of convulsions 
or unconscious periods was obtained. 

Neurological examination on tliis admission disclosed lateral nystagmus, bilateral 
papilledema, right-sided Babinski sign, absent ankle jerks, and a sjunal fluid pre.ssure 
of 330 mm. of water. A space-taking intracranial lesion, presumably in the posterior 
fossa, was suspected and on May 20, 1937, a ventriculogram was performed. The 
lateral and tliird ventricles were symmetrically enlarged in normal position. The diag- 
nosis of a possible cerebellar tumor was made, and on tlie same day the operation 
of suboooipital craniectomy was performed under avertin ancstiiesia. 

The operation wa.s attended with a great deal of difficulty because of the patient .s 
very short, thick neck. Adequate e.xposure was well-nigli impossible since ilexitm of 
the head upon the chest caused respiratory embarrassment. The corobellar tomtits 
wore seen to enter the spinal canal and the left cerebellar lobe was larger than the 
right. Aside from this no ofiier evidence of tumor was found. Bleeding was con- 
trolled by the uso of silver clips. The patient made a rapid postoperative eou- 
valescenco and was discharged from the hospital June 12, 1937, with practically all 
symptoms relieved. Before discharge he rweived 2,750 r. of roentgen therapy to ihc 
posterior fossa. 

•Read before the PhlladclpliUi Keuroloalcal Society. February 25. J33S. 
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On Sept. 14, 1937, he returned to the neurological clinic complaining of pain in 
the lateral aspect of both thiglis, intensified by movement, exertion, and coughing. 
He had experienced fleeting pains in the thorax and abdomen since liis operation, 
but these nero not as severe as tlie present tliigh pains. Examination at this time 
revealed no papilledema, bilateral nystagmus, equal but very active knee jerks, 
normal ankle jerks, a right-sided Babinski sign, and areas on the lateral aspects of 
both thighs which were hypalgesic to pinprick (Fig. 1). The hypalgesic zones 
corresponded to the regions in which there was a complaint of “spontaneous” pain. 
Roentgen examination of the dorsolumbar spine on Sept. 16, 1937, revealed two 
silver clips (Fig. 2), presumably in the dorsal portion of the subarachnoid space, 
one at the level of the first lumbar vertebra, and the other at the level of the third 
lumbar vertebra. He was given an analgesic to control the pain and instructed to 
return for readmission. 



LEFT RIGHT 

Mi;, 1.— 1 linvjruMHn.iiU; r*-’iHo.*4cnt!itIuu of ilUtributlon of hypcslIifiJc urcius m.irkt;<l by x 
uuil l!ie 


Tin; patient re entered llie luopitat on Oct. II. I'.i.'iT. He .-tated that the pain in 
ilia tlii-ii, ua.i imich relieved, but Hint he was generally Weak and had dinme.-s of 
'i’i.m and hea.iaelio. 

khvMcal evamination at this time ie\eal.-d lateral ntstagmus and a right sided 
Uoirimiu .-ign. t’oincideni with the diminution of the pain in the thi-iis the -ir-w 
of .ietertalde l.ypalgeda were r.b-ent on the thighs. o - , < c areas 


Kis-atgcn stinllei of the lumliar 
111 .appro\i:.;a!. ly tie’ ?an'.e poeitioti 


.'pine at this time reveal, -d 
Us" in the previous study. 


the* .'ilver clips 


to lie 


CtiM.MItNf 


Tills patient 
ii.i'i vviitiail 1 


•ieiutiiistnit 
hettlselve.s I 


vs r.«d irrilatitm eatisml hy .silver elip.s ui.ieit 
•'V-M* iron, their jioint.s oi attael„„ei,t ati.l 
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migrated down the spinal subarachnoid space. The clips were used to 

contiol bleeding during an operation upon the cerebellum tor suspected 
tumor. 


A review of the anatomic structures of the subarachnoid space will 
show how such a foreign body descends from the posterior fossa to its 
position in the spinal canal. The arachnoid passes from the lower portion 
of the cerebellum to the medulla oblongata forming a trimigiUar space 
beneath, called the eisterna magna. As this membrane passes down the 



Fig. 2.— Anteroposterior and lateral roentgenograms of spine allowing .slivei' eilli 
oppo.site tlie flrst and third lumbar vertebrae. 


spinal canal, it is in close relationship to the dura. The .siniee between 
the arachnoid and the pia inator is filled with cerebrospinal finid. iiiis 
space is divided into smaller communicating cavitie.s by loo.scly t'oi’iiicii 
connective tissue bands e.xtonding between the arachnoid ami pii( mater 
opposite the posterior median siileus as well as the anterior mcdiiin 
sulcus. Anotlier subdivision is- formed by the dentate ligament which 
eoimccts the pia nmtor, araeiinoid, and dura mater with the lateral 
surface of the spinal eord. The arachnoid itself follows along the .spinal 
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nerves to a point just before the anterior and posterior roots unite out- 
side tJie vertebral column. Thus a niche is formed at the exit of each 
root between it and the dentate ligament. At any one of these points 
a foreign body such as a silver clip may lodge. Furthermore, in almost 
every instance, the arachnoid enclosing the cisterna magna is toni 
during operations upon the posterior fossa so that clips which work loose 
have free access to the spinal subarachnoid space. 

In our patient, tlie hypesthesia found in the areas to which pain was 
referred was caused by either lesions of the dorsal roots or the posterior 
horns of the gray matter in the .spinal cord. The roentgen studies 
•showed the lesions to be silver clips lying on the dorsal roots. The migra- 
tion of silver clips in the subarachnoid space following cranial surgeiy 
is not a rare circumstance. The wonder is not that it occurs at all, but 
th.'it it does not occur more often. The unusual features of this case are 
the e.vtent of the migration, which is greater tlian has previously been 
noted with but one exception, in a patient in which there were no symp- 
toms of root irritation. The second unusual feature is the fact that the 
silver clips caused symptoms of dorsal root irritation. 

We presume tiiat the fleeting pains in the liiorax and abdomen, wiiieh 
<>ccurrcd before the pain.s in tin* thigh.s, were caused by irritation of the 
posterior roots as the silver clips pa.s.scd down the subaraebnoid space, 
likewise, the {min in tlie thighs was thought to be due to root irritation 
of tiic respective Iuml)ar dorsal roots. 



Editorial 


Surgical Bacteriology 

'T’HE progress of surgery in the last fifty years has been made possible 
by the development of the science of bacteriology. The surgical 
approach to any part of the body is always made with the risk of intro- 
ducing organisms which may gain a foothold, producing an infection 
with a more or less extensive destruction of tissue which may lead to tJic 
death of the patient. 

In any general surgical service one-puartor to one-third of the eases 
may be classified as surgical infections, and in tbe office practice of any 
surgeon the proportion of infections is even greater. These statements 
make it almost self-evident that a surgeon, in order to practice his 
specialty with intelligence and success, must have a comprehensive un- 
derstanding of the general piunciples of bacteriology and particularly 
the laboratory and clinical behavior of those organisms which are re- 
sponsible for necrotizing or pyogenic infections. Extensive clinical 
experience often will make it possible for the sin-geon to guess correctly 
the nature of the causative organism in the majority of surgical mfec- 
tions, but just as laboratory tests m many of the medical disorders 
minimize the percentage of error in diagnosis, cultural studies will make 
more exact the diagnosis in all types of surgical infection. Methods must 
be available to the surgeon and members of his staff to determine with 
accuracy the bacterial flora in any given case. Not infrequently, there 
is a mixture of organisms active in the lesion, or certain organisms w'hicii 
are present may be susceptible to specific tlierapy. This is jmrticiilarly 
true because of the receirt development and succes.s of sulfanilamide in 
liemolytie streptococcus infections, of zinc jjcroxidc in anaerobic infec- 
tions, and bacteriophage in staphyloeoecus and B. coti ini cct ions. 

Hospitals should he eciuipped with laboratories and ])ersonnc! with 
expert knowledge of bacteriologic diagnostic methods; for example, tiie 
dai'k-field microscope, apparatus for anaerobic as well as aeroin'e bac- 
terial cultivation, and media whicli arc necessary to reveal tlie higher 
bacteria and fungi. 

Anyone who has an opportiuiity to go about among hospitals in gen- 
eral finds, however, that many .surgeons have very little appreciation of 
the necessity for more detailed knowledge of bacteriology; or, it they 
have, they complain about the limitations of the service whicli is rendered 
by the hospital. Time and time again, eases come into the hospital with 
extensive surgical infections, sonic acute and some long standing, in 
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whieli no attempt is made for days or even weeks to determine the nature 
of the causative organism. Even when time-honored methods of treat- 
ment fail to obtain results, hit or miss, or trial and error measures of one 
kind or another are instituted without avail, with a prolongation of 
illness, and suffering, and progressive destruction of tissue, often result- 
ing in the death of a patient from a condition which might have been 
specifically treated had the proper bacteriologic studies been made in the 
earlier stages of the treatment. 

Tiic anaerobic organisms are the ones most neglected; so much so that 
their ready and accurate cultivation may be considered the criterion 
of adequate bacteriologic service. Many hospitals do not realize that 
anaerobic studies of the bacterial flora are always indicated in serious 
street accidents where the skin is broken, espccialh^ in compound frac- 
tures, likewise in all infections due to the bites of luiman beings or ani- 
mals. All the way along the respiratory and alimentary tracts, the 
anaerobic organisms play an important role; in ulcerative lesions of the 
mouth extending directly into the tissues of the neck, or into the lymph 
glands ; followi)ig' injuries to or operative procedures upon the esophagus ; 
after perforations of the gastrointestinal tract, especially of the lower 
ileum, appendix, and large bowel, resulting in general peritonitis or 
peritoneal abscesses; as well as in infections about the rectum and anus. 
These are all lesions in which the anaerobic organisms thrive. In lung 
absce.ss, bronchiectasis, and emiiyema the anaerobes must be kept in 
mind. Similarly, all gangrenous processes of the skin, particularly of the 
extremities, due either to the primary introduction of gangrene-produc- 
ing organisms or to the interference with blood supply with secondary 
contamination, are fertile fields for the dcveloi)ment of these bacteria. 
It is obvious, therefore, that in any general hospital the bacteriologic 
service should be called upon frequently for the determination of the 
presence of anaerobic as well as aerobic oi'ganisms. During the jiast year 
in one of the .New York hospitals where the importance of this is under- 
stood, the anaerobic cidturcs from a surgical service of approximately 
‘itltl beds averaged more than two a day. 


Uealizing that many hosiiilals were failing to give their surgical staffs 
conqiletc bacteriologic service, a year ago we .sent a questionnaire to all 
the hosiiilals in .New York C’ily requesting information specifically with 
regard to their facilities for making anaerobic cultures, and we also 
asked the bacteriologist connected with the institulion how often he was 
rrquesicii by mcml,ci-s of the .surgical staff to make an.icrobic culture 
These blanks N\crc sent out to IdT laespitals and replies came back from 
Til. One may as.sume that mo-t of the others Were not particnlarlv in 
icnstMl m the .snbjVc! .nnl that little if any anaerobic bacteriolo'w is 
done ni na.q of them. .Natnr..liy no attempt was made to inquireinto 
tnc methods m great detail, and the replies of the bacteriologists in 
e.;.Un'e air tam n at tiieir l.icc ’.aiiie and judged aceordinglv. 
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Present methods for determining- the sodium concentration in body 
fluids are not clinically practical. They are laborious and so time- 
consuming that the clinician cannot afford to -wait for these determina- 
tioim before formulating a program of therapy. Some indication of the 
sodium concentration of the plasma can be obtained from a measurement 
of the plasma carbon dioxide combining power. This determination 
indicates the amount of fixed base in excess of strong acid, or, for all 
practical purposes, the amount of sodium which is not balanced by 
chloride ions. Thus, if the body retains sodium in excess of chloride, the 
plasma carbon dioxide combining power will be high and a condition of 
alkalosis will result. On the other hand, if sodium is retained to a lesser 
extent than chloride, the carbon dioxide combining power will be low 
and inorganic acidosis will be present. Nevertheless, it must be realized 
that the carbon dioxide combining power is an index only of the relative 
concentrations of the sodium and chloride ions, and even in alkalosis a 
significant amount of the body sodium may have been lost. As will be 
pointed out later, correction of altered chloride concentration with 
sodium chloride will almost invariably also correct sodium deficiency and 
acid-base imbalance, aird hence concern over correction of alkalosis or 
inorganic acidosis should almost ahvays be secondaiy to correction of 
chloride depletion. 

In this paper, for the practical reasons already mentioned, chloride 
values will be expressed in terms of sodium chloride, and for convenience 
the term “salt” wall be used sjmonymously with sodium chloride. 

lIET.UiOUSM OF SODIUM CULOKIDE 

In oi-der to appreciate fully the problems freiiuently encountered by 
the sui'geon in sodium chloride administration, a brief discussion of salt 
metabolism is necessaiy. 

Functions of Sodium Chloride.— Sodium chloride, tlic most abundant 
electrolyte in the body fluids, serves two vital functions. In the first 
place, it helps to maintain the acid-base balance of the body. One lias 
only to note the variations in composition of different body fluids (P'S- 
l)Mo appreciate the intricacies involved in the maintcnuncc of this 
balance and the important parts played by the sodium and cidoridc 
ions in the body ciiemistry. Secondly, sodium chloride, through its 
influence on osmotic pressure, helps to regulate the amount and distribu- 
tion of body water. The total amount of water that flic body can retain 
and the distribution of that water depends largely upon the total 
electrolyte composition of the body fluids, flamhle and Ko.s-S' hare 
pointed out that when the chloride ion i.s last from the body it is readily 
replaced by the bicarbonate ion which is formed from carbon dioxide. 
Thus the total electrolyte content of the body remain.s the .same and 
there is no significant change in the amount of body wafer. However, 
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when sodixun is lost, no other ion can adequately take its place, and, 
in order to maintain the acid-base balance of the bodjq bicarbonate and 
chloride ions are excreted. Thus, there is a definite depletion of the 
total electrolyte content of the bod}’", wliieli in turn leads to a decrease in 
the total body water. This indicates that the loss of sodium ions is the 
essential factor in the dehydi-ation so commonly associated with loss of 
gastrointestinal secretions. Prom these brief considerations the im- 
portance of sodium eliloride in the bodj’' is apparent. 

Distribution and Concentration of Sodium Chloride . — Sodium chloride 
is widely and fairly uniformly distributed throughout the extracellular 
body fluids. About 25 per cent of the body sodium is fixed in the 
•skeleton, whereas, most studies indicate that all of the chlorine exists in 
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Expressed in terms of sodium chloride, this amounts to 0.24S per cent 
of the body weight, or 14S.S gm. of sodium chloride in a CO kg. individ- 
Salt Baht7icc.— The sodium chloride content of tlie body is mahitahicd 
at a tjormal level under ordinary conditions by the dietary intake and 


Table r 


Total S.vlt Coxtest op the Booy 


AUTHORITY actual ST.VTEME.ST OP AOTHOKITY 


Magnus-Levya 

Lotkaio 

tVliite and Bridge*! 
Falconer and LynII‘- 

Shermanis 


Chlorine = 0.1227% of body 
weight 

Chlorine = 0.16% of body weight 
The dog contains about 2.5 gin. of 
salt per kg. of body weiglit 
The total chloride content of the 
bodj- is about 90 gm. 

Chlorine — 0.15% of body weight 


CALCULATED SODIUM 

cnwniDE coxtest op 
00 KO. M.VX (cm.) 
121.7 

15S.1 

150.0 

90.0 


1-1S,S 


the efficient regulatory meclianism of tlie Icidneys. The salt content 
of the diet varies with the taste of the individual, the average jicrsoii 
ingesting about S to 12 gm. of sodium ciiloi'ide per day. Of this about 
2 per cent,” or 0.2 gm., is excreted normally in tlie feces and if sweat- 
ing does not oecur from 0.24 to 0.41 gm. (0.15 to 0.25 gm. of chlorine)" 
is lost through the skin. Thus, about 0.5 gm. of salt is lost through these 
two channels daily and the remainder of tlic salt intake, after being 
used for acid-base balance adjustments and for the maintenance of 
optimal body fluid volume, is excreted in the urine. If larger amounts 
of salt are excreted in diarrheal stools, sweat, or by vomiting, the salt 
content of the urine is correspondingly decreased. It is obvious that the 
salt intake must balance the salt output or else the body chemistry will 
be disturbed. In order to compensate for salt losses through the skin 
and feces and to facilitate acid-base adjnstmenls and the maintenance 
of body fluid volume, we believe that the daily intake of .salt .should 
normally be about 5 to 10 gm. 

Excessive Salt liiUihe.~-U sodium chloride is ingested^ in large 
amounts, the body will disiiose of it in one of two ways. (1) L snail \ tiu' 
excess salt will be excreted promptly in the urine, provided that siifli- 
cient water is available for its excretion. The maximum concent rat ion 
at which the kidneys can e.xcrcte salt is in a 2 per cent solution.^ (2) In 
many sick ])atients miicli of the e.xeess salt will be retained with w.itei 
in the interstitial .spaces in a concent ration eiiiuil to that normally louiul 
in interstitial fluid and the individual may develop edema, 'ihese tacts 
are illustrated in Tables II and III. Table 11 sliow.s the metaholism of 
excessive amounts of salt in a I7-year-oid male late in his convale-swaice 
from peritonitis. He bud been on a general diet fur a number of days 
prior to the beginning of this study and was e.scceting norniul amounts 
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T^vbIiE H 


Metabolism op Excessive Amounts or S.vi/r ix .v 17 -Year-Old M.u,e Subject* 
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9.2 
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55.2 



5.0 

2S.t> 
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30.3 




'Xote the prompt (ixcrctlon of iult in the urine ami the insignitlcant variations in 
plasma chJoriiles in spite of tlio administration of large amounts of sodium chloride. 


of salt in tlie urine. At tlie beginning of tlie study the patient was 
weiglied and iiis plasma eliloridcs and carbon dioxide combining xjower 
were determined. He was then given a diet of knoivn salt content and 
13,200 e.c. of Ringer’s solution containing 28. 6 gm. of sodium chloride 
intravenously at the rate of 500 c.e. per hour. The next day the only 
•salt ingested was a small amount in the diet. It will be noted that priic- 
tieally all of the salt given was soon excreted in the urine. 
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*.Noh* tin* IcnUfucy i<» gain In wclghV following llu* adininl.stratiun of largo amuiinls 
of .Salim* .soUillou aiul that Ihv plasma cldorUle IvVel duos not above normal 

Vn f*pU** of tin* laig«* ainouniN of .mxUuiii thlorldi* glvm. 


'Fable HI siiows the iiielaiiolism of large (piantities of salt in four 
svriunsly iii juuivnts."’ Tlu* salt was given intravenously in isolonie 
solution over periods of two to four days. All of tlie patients gained in 
'•veigiu. aUiumgli live vlaily calorie intake in eaeli instanee was far below 
dll' actual energy rciiuirciucui.s of tiu' palieiits. This gain in Weight wa.s 
due to live, velcutiun of salt and water, resulting in the formation of suh- 
elillicill edema. 


Hie data iu Tables 11 and 111 also illustrate another praetieal point 
alioui the uieiab, distil of e,\ee.x..ive amoimls of .salt. In Table II it is 
uol.d lhat the i.hvMua ehloride level did not el.ange signifieantly in spile 
ot the large St, 1, intake. In Table HI it will he .seen that the pl.Lsma 
ealonde level lose above the upper limils of normal in onlv one instanee 
(I i. - v.hvnas. U, Palieut A. W. it aetuallv deere.ixed ' 
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raised above tbe lower limits of normal. In some cases even such a level 
cannot be maintained. This is also well illustrated fay the data presented 
in Table IV. This patient was in poor condition two days after a partial 

Table IV 

Metabolism op Excessive Amounts oe S.ilt in a Seriously III Patient* 

XACL LOST 


gastroin- plasma 


24 IIOTTRS 
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15.7 

445.8 
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4/22/3S 
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10.2 
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492 

4/23/3S 

44.00 

35.5 

4.S 

14.3 

19.1 

440.0 

512 


•Note that the plasma chlorides in this sick patient fail to reacli the lower limits of 
normal in spite of the excessive administration of sodium chloride. 


gastrectomy for carcinoma of the stomach, and liis plasma chlorides were 
found to he 352 rag. sodium chloride per cent. He was given 61.5 gm. of 
sodium chloride intravenously in the form of physiologic salt solution. 
As will be shown later, this in his case is far more tlmn sufficient salt 
to raise the plasma chlorides to 560 mg. per cent, yet his plasma chlorides 
rose only to 510 mg. per cent. Two days later he was again given an 
excessive amount of salt, but his plasma chlorides failed to rise above 
512 mg. per cent. Thus, this sick individual was unable to attain a 
normal plasma chloride level in spite of excessive salt administration. 
These observations have an important clinical application in that they 
show clearly that the plasma chloride level camiot be used as an inde.x of 
excessive salt administration. DeWesselow” made the same observation 
a number of years ago stating: “Balance experiments have demon- 
strated that chloride retention involves water retention, and that ap- 
proximately a litre of water is retained for every 6 to 7 grams of sodium 
chloride that accumulate iu the body, a normal concentration of abmit 
0.6 per cent of sodium chloride being thus preserved m the body ilimls 
and plasma. The result of salt retention is therefore liydraemm, rather 
than liypei'chloraemia. ” 

Although healthy animals will tolerate tremendous amounts of plij'mo- 
logic saline solution,**' ** the grave dangers of c.xcessive salt 
tion to sick patients have been recognized by a number ot worKeis. 

Not only is there danger of death from pulmonary cdcnia but edt • 
may also be responsible for delayed healing of wounds. ms, oi 
welfare of the patient, it is important that excessive amounts oi soi inn 
chloride should not be siven. 

Deficient Salt fnlukc.—li the intake of sodium chloride is .smldunly 
stopped, .significant amounts of salt will continue to be e.xcreted in t ic 
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urine for several days. Benedict^ followed the lu’inaiy excretion of 
chlorine in a subject fasting for thirty-one days. During this period, 
20.3 gm. of sodium chloride (12.3 gm. of chlorine) were excreted in the 
urine. However, half of this amount was lost during the first foui' 
days. We studied four healthy individuals in this regard and found 
that they excreted from 3.0 to 16.7 gm. of salt in the urine during the 
first four days they .were on a salt-poor diet. Throughout this period 
there was no significant alteration in the plasma chloride concentration 
(see Table VI and Fig. 2). It was suggested by Benedict that most of 
this initial salt lost was withdrawn from the skin. Because of the 
marked solubility of sodium chloride and because of the relatively small 

I 

PRELIMINARY | 



I'S. 2. — I’roilucllon of liypochloii’mCi in liuinaii.s I>y willidriiw.il of 

.secrotlon.-.'. 


ainoimt of eliloride lo.sl in the urine ilnring ]>i’olouged fasting, it is very 
doubtful that an exee.ss of salt i.s stored in tlie hotly. 

After a few days of tlefieieiit .salt intake, the kiilneys show remarkable 
ability in eoiuserving the salt remainin.!' in the hotly, the urinary exere- 
doii falling to mueh le.ss than (!.•') gm. jier ilay. If, in addition, the 
hotly loses .salt by .stone abnormal roiUt' anti the pla.sma ehloritle.s fall 
below normal, the salt etoitent of the urine almtisl invariably becomes 
h-.vs than 100 mg. jier thiy. This |iruteetion of the electrolyte content 
oi the hotly by the. kitlneys ha.s been okservctl by many wtjrkers. 

Ahtuiniidl /.o.s.M. Salt may be kist from tlie hotly in con.sidcrtihle 
ou.intitifs thrtmgh various channels inehitling (H the upper gaslroin- 
I'slinal tr.ift, (2i tlie lower ga-.lroinli.Min,d tract. ^;i) the skin, ami (•{) 
'haimige from woumis. 



446 


SOSGKEY 


raised above the lower Mmits of normal. In some cases even such a level 
cannot be maintained. This is also well illustrated by the data presented 
in Table IV. This patient was in poor condition two days after a partial 

T.vbue IV 

Metabolisj! of Excessive Asiousits op S.«.t ix a SEniousEv iLr. P.vtiext* 
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•Note tliat the plasma chlorides in this sick patient fail to reach the lower limits of 
normal in spite of the excessive administration of sodium chloride. 


gastrectomy for carcinoma of the stomach, and liis plasma chlorides were 
found to be 352 mg. sodium chloride per cent. He was given 61.5 gin. of 
sodium chloride intravenously in tlie form of physiologic salt solution. 
As will be sho^vn later, this in his case is far more tlian sufficient salt 
to raise the plasma chlorides to 560 mg. per cent, yet his plasma chlorides 
rose only to 510 mg. per cent. Two days later he was again given an 
excessive amount of salt, but his plasma chlorides failed to rise above 
512 mg. per cent. Thus, this sick individual was unable to attain a 
normal plasma chloride level in spite of excessive salt administration. 
These obseiwatious have an important clinical application in that they 
show clearly that the plasma chloride level cannot be used as an index of 
excessive salt administration. DcWesselow^^ made the same observation 
a number of years ago stating: “Balance e.xperiments have demon- 
strated that chloride retention involves water retention, and that ap- 
proximately a litre of water is retained for every 6 to 7 grams of sodium 
chloride that accumulate in the body, a normal concentration of about 
0.6 per cent of sodium chloride being thus preserved in the body Iluids 
and plasma. The result of salt retention is therefore hydraemia, rather 
than hypercldoraeraia. ” 

Although healthy animals will tolerate tremendous amounts of pli.vsio- 
logic saline solution,'®’ the grave dangers of excessive salt 
tion to .sick patients have been recognized by a number of worker.s. 

Not only is there danger of death from pulmonary edema, but ciieiua 
may also be I’csponsiblo for delayed healing of wounds, flius,^ toi n 
welfare of the patient, it is important that excessive amounts of sodium 
chloride sliould not be given. 

Deficient Suit Inlukc . — If the intake of sodium eldoride is suddculv 
stopped, significant amounts of .salt will eoutimie to he excreted in the 
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No accm-ote figm-es are available £or ^ also oontoin 

from ivoiinds, but it is reasouable to assume t aecompauyiug 

sigafflcaiit amounts of sodium chloride. UndouMedfr. Jcompauy . 
the massive exudation of large burned surfaces, theie must 
siderable loss of body electrolytes. • n +• tlieqe 

In summary, it will be noted that the salt 
various secretions the loss of which will lead to ^ '‘1“^ 

chlorides is in general abont the worthwhile emphasizing- 

plasma; that IS, about 5 to 6 gm. pe • ^ 

at this point that salt is The^ '^placing 

form of an isotonic or liypoton > least isotonic, 

this salt sufficient water must also be given o ^ available 

The body never loses salt without water, and watei must be 

to the body if it is to retain the salt that it needs. 

CU^nCAIo ASPECTS OP LOSS OF BODY CHLORIDES-HYPOCHLOREHLA 

Modes of Depletion.— Aliy condition associated with the loss 
more of the previously mentioned secretions wi ea coiiditions 

of the body chlorides with its resulting dangers. - m » . . 

may be listed: pyloric and intestinal obstruction, Bostanlsthetic 

. 0 ,k paralytic iieua .SoXSnA 

nausea, all of these leading to vomitiii^ oi fictnins- ulcerative 

suction; choledochostomy ; enterostomy and -bJ^^rel and 

colitis, amoebic and bacillary dysentery, neop asm .„,v,nre,ht feature- 
rectum, and similar diseases in which diarrhea is a P 
and high fever and other conditions in which f 

conditions are so commonly encountered ij Alt freouently 

the internist and pediatrician, that it is obvious that he must fiequent j 

deal with the problem of chloride replacement. 

Suouncmj of Litcvoture.-A tremendous amount of ^^oA ^ 
done in recent years to establish the 

Salt mav be lost from the body, as already indicated, in the foim of 
upper ga.strointestinal secretions, diarrhea, sweat ^nd uound diain- 

'sidt hi such wavs results in lowering of the plasma chlorides, often in 
distuvbauces of acid-base balance, and frequently in elevation of the 

. . / \ 2, 11. 17, 27, 2S, 33, 10-13,15-lS, 50, 52-02, 01. 

blood nonpi'olein ndrogen tazotcima). 

<,,'.-‘. 1 . .91, Ml, 99, 91, 93-iitt Ixowering of the ])lasnia chlorides is acconi- 

lianicd by a fall in the salt concentration in the other body fluids and 
tissues *''• '' (-11 Depiction of the body salt in itself results in 

detinite morbidity and often in deatlm- '>• 

-. 9 . M. 9 . 1 , .u,.. loci admiidstration of sidine solution is 

often a life-saving measure under such eircumstance.s.”' 

-.9. r..l. .11. ...1. B.l. -17. 71-73. 75-77. 79-93, 95-.99. 90-92, 91, 97, 99, 100 (g) rjlj^g adlllillistra- 

tion of electrolytes other than sodium cliloride is not efi'ective.-- 
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Salt may be lost from the upper gastrointestinal tract in vomitvis, 
gastroduodenal drainage, or the drainage from duodenal, pancreatic, 
biliary, or intestinal fistulas. The salt content of these secretions as they 
are encountered clinically is indicated in Table V. It will be noted 


Table V 


Ways la Wuicn Salt Way Be Lost Fiiom the Body 


secketiox 

UAKGK OF 
XACL COX- 
CEXTRATIOX 
GM./L. 

AVERAGE 
XACL COX- 
CEXTRATIOX 
Git./L. 

SOL’UCES OF 
IXFOlISlATiOX 

Vomitus 

1.2-(i.2 

0.0 

Dick, Coller, and iladdork^^ 

Ga-stroduodcnal 
drainage (Wan- 
gensteen suc- 
tion) 

1 . 9 - 7.9 

5.7 

Analysis of 100 2-(-Iiour undi- 
hited .spociiueu.s 

Hepatic bile 

3.3-G.4 

5.1 

Analysis of oO 24*liour 

JJICJJS 

Intestinal fistulous 
drainage 

.i.Bac 

4.7-7.9 

3.0-S.S 

5.2 

An.a!ysis of 2 sjiccinien.s: 
Welch et al.n 

Karr and Abbott^o 

Diarrheal stools 

3.7-0.2 

•1.3 

Analysis of 3 spccinauis 

S\Ycat 

3.4-7.S 

1.2- i.(i 

4.3- S.3 

1.2-3.3 

-1.7 

CamercV''’3 

Dill, ct ab “ 

Talbert and jlaugeiD' 

W0S.S3S 


that the salt content of gastroduodenal drainage is considerably higher 
than that of vomitus. This is due to the fact tliat some of the s])eeinieu,s 
of vomitus examined were diluted by water that had been drunk sliortly 
before the emesis occurred; whereas, none of the specimens of gastro- 
duodenal drainage was thus diluted. 


As mentioned previously, normal feces contain an insignificant umoimt 
of salt.’*’ *■* Largo amounts of sodium chloride may bo lost, liowcvci', 
through the lower poi’tioii of the gastrointestinal tract when diarrhea 
or profuse rectal discharge is pre.sent. The significant salt losses in the 
stools of cholera patients were recognized over one Imiulred year.s ago. 
The electrolyte losses in the diarrheal stools of infants and in 
with ulcerative colitis have also been found to be abnormally latge. 

Salt losses througli tlie skin are very .slight if persinvation us 
avoided,***-'^ but when the sweat gland.s are called info action, either 
in high fever or in exertion at high temperatures or high humidities, J he 
salt losses through the skin become very important."''’'’ i\[e( iincc 
was able to produce sail deficiency in humans merely by caii.sitig tiicm 
to sweat profusely. Variou.s dctcrnn'nation.s of the .salt concentration ot 
sweat have hecn made, the more oiif.standing one.s being .summarized in 
Table V- 




Table VI— Cokt'd 



Total 24,500 
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in the gastrointestinal secretions remained fairly constant, even when 
the plasma chlorides were far below noi'mal. This has also been noted 
by others, although it has been pointed out that in the gastric secretion 
the amount of free acid rapidly decreases. At the conclusion of the 
experiments the subjects were given sufficient salt to restore the body 
chlorides to normal. This will be discussed later under the treatment 
of hypochloremia. 

Eestating the vast amount of work that has been done on the chemical 
adjustments resulting from loss of bod)^ salt, we feel that one may draw 
the following conclusions. The loss of body secretions containing salt 
results first in a fall in the plasma chlorides (hypochloremia) and in a 
depletion of the body chlorides in general. Soon afterward there is 
often an alteration in the acid-base balance and finally there is com- 
monly a rise in the blood nonprotein nitrogen. 

Chloride Loss in Excess of Sodium. — If chloride ions are lost Avith 
little loss of sodium ions, the loss of chloride ions is compensated for 
by an increase in bicarbonate ions. This keeps the total electrolyte com- 
position of the body constant, and hence, if sufficient Avater is available, 
there Avill be little change in the total Avater content of the body. Hoav- 
ever, the altered proportion of sodium and chloride ions Avill result in 
alkalosis and will be indicated by a high plasma carbon dioxide combin- 
ing power. If sufficient Avater is not available, dehydration Avill result; 
the kidneys Avill not have sufficient Avater to excrete the nitrogenous 
waste products, and the nonprotein nitrogen of the blood Avill rise. Giv- 
ing Avater to such a patient Avill restore the nonprotein nitrogen to nor- 
mal but Avill not correct the alkalosis, chloride ions being necessary for 
this adjustment. 

Equal Loss of Chloride and Sodium. — If sodium and chloride ions are 
lost in ecpial proportions, there Avill be no disturbance of the acid-base 
balance. IlowcA'er, the electrolyte content of the body Avill be decreased 
and hence body water Avill be eliminated in an effort to keep the sodium 
concentration and the osmotic pressure of the body tluids constant. 
With this loss of body fluid, dehydration Avill result and nitrogenous 
wa.ste i)roducts Avill be retained. If sodium, and Avith it Avater, eontmues 
to be lost, a certain point apparently is reached Avhere the retention of 
Avaler becomes more important to the body than the maintenance of a 
normal sodium concentration. In order to retain the Avnter, avc belicAU 
tlie body retains the nonelcctrolytc urea Avhich, being osinotieally effec- 
tive. leads to the partial protection of body fluid volume Avhich 1ms been 
depleted by the loss of sodium. The blood nonprotein nitrogen Avill 
i-i.se and the administration of Avater in such an instance Avill not loAver 
it signifieantly, sodium chloride being neees.saiy as Avell 


Sodium Loss in Excess of Chloride.— If .sodium is lost in e.xce.ss of 
chloride ions, acidosis and a decrease in bicarbonate ions AA’ill result. 
Ihere Avill be a lo.ss of body fluids and an increase in the blood non- 
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ExceUeiit reviews of salt metabolism witli extensive bibliographies 
have recently been publislied by Kerpel-Pronins''’- and IiIcCance.’- 
Experimental Ilypochloremia.—hx spite of . these extensive investiga- 
tions, however, surprisingly little quantitative work has been done°in 
humans. ■ For this reason we conducted a series of experiments on 
human subjects in order to correlate gastrointestinal tract losses with 
changes in the plasma chloride concentration. Four of the subjects 
(R. W., S. T., G. W., and H. A.) (Table VI and Fig. 2) were healthy 
individuals. The others (J. W., T. J., and W. P.) were surgical pa- 
tients. The subjects were studied in the following manner. Each 
healthy individual was placed on a salt-poor diet and tlie body weight, 
plasma chlorides, plasma carbon dioxide combining power, and urinary 
chlorides were determined each day.® When the daily salt excretion 
in the urine became less than 1 gm., the subject was put to bed, a 
Levine tube was passed through tlie nose into the stomach, and gastro- 
intestinal secretions were aspirated continuously by means of a Wangen- 
steen type of suction. A trap bottle was jilaced in the system in order 
to collect all of the gastrointestinal drainage. The Levine tube was 
irrigated regularly with air. This kept tlie tube open, but did not dilute 
the drainage as water would have done. The subject was allowed noth- 
ing by mouth except salt-free hard candy. The dail}’- water needs were 
provided for by giving 5 per cent glucose in distilled water intrave- 
nously. The surgical patients were cases in which gastroduodenal suction 
was indicated because of their condition. They were studied in a manner 
similar to the normal subjects except that tliey were not weighed daily 
nor were thej'' initially placed on a salt-poor diet, the study being 
started immediately after their operations. None of the subjects had 
stools during the period of gastroduodenal drainage. Salt losses through 
the skin were not determined, but in no case was there profuse sweating. 

The data obtained from these studies are presented in Table VI, and 
the variations in the plasma chlorides are shown graphically in Fig. 2. 
During the period on the salt-poor diet, the plasma chloride concentra- 
tion remained practically constant, but accompanying the withdrawal 
of chlorides in the gastrointestinal secretions the concentration of the 
plasma chlorides fell promptly and progi-essively to significimtly low 
values. Tlius, in humans as well as in animals loss of gastrointestinal 
secretions results in a decrease in the plasma chloride level and the 
figures pi’esented in Table VI give some indication of the quantitative 
relationship between the total chloride lost and the resulting plasma 
chloride level. It is interesting to note that the concentration of salt 


•In all of our studies plasma chlorides were deterinlncd hr the Wll.son .and 
modification of the Van Slyke techniaue. e.'ccept that the blood was not collected under 
oil. Determinations, however, were made promptly after the collection of siaclmens. 
iTrinary chlorides and the chlorides of gastrointestinal sccretlon-s were iletcrm ned Dj 
the Volhard-Arnold method. ><» the specimens being flr.st decolorized with pota.s.Hiuin 
r.ormancanate. The carbon dioxide combining power was mea-sured by the method 
desSlbed by Hawk and Bergcim-' ' ‘ - - 


except f’nat the specimens were not collected under 
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majority of patients if the plasma chlorides fall to 450 mg. per cent. 
However, more important than a loiowledge of the plasma chloride 
level at which symptoms develop is the realization of the fact that even 
in patients with plasma chlorides between 560 and 500 mg. per cent 
there has been a definite loss of electroljdes and water from the body 
and this deficit ought to he corrected by the administration of saline 
solution if the chemical processes of the body are to he carried on most 
effectively. 

Diagnosis of Hypocliloremia.—The finding of a low plasma chloride 
concentration establishes the diagnosis of hypochloreniia. However, 
this condition should always be kept in mind in any patient who is 
losing fluids abnormally, and it should he strongly suspected when any 
of the above symptoms or signs are present. Too much emphasis can- 
not be placed upon the importance of studying the body chemistry of 
patients with major surgical diseases. This is especially true of the 
preoperative preparation of patients. Others''’ have stressed the 
value of a rough estimation of the urinary chlorides by the simple 
silver nitrate precipitation test. If a low salt content of the urine is 
found, more extensive chemistry studies are indicated. At present we 
are working on an improved test for cpiick determination of urinai’y 
chlorides and hope that it will prove to be of value in anticipating cases 
of salt deficiency. 

Prevention of Hypochloreniia . — Hartwell and Hoguet'** and many of 
the other eai’ly workei's found that death from depletion of the body 
chlorides in experimental animals could be prevented by the adminis- 
tration of sufRcient quantities of physiologic saline solution. Dick, 
Maddock, and Collei-^® have pointed out that the concentration of sodium 
chloride in gastrointestinal secretions is always less than the concentra- 
tion of sodium chloride in physiologic saline or Ringer’s solution. They 
hiive suggested that salt deficiency should not develop if one follows the 
rule of replacing gastrointestinal tract losses with equal volumes of 
physiologic saline or Ringer’s solution. The same suggestion has been 
made by Nadler.''"’ 


To determine the practicability of this rule, we investigated a series 
of surgical i)atients who were losing fluids from the gastrointestinal 
or biliary tract, or both.® These patients were studied in the following 
manner: Immediately after operation each patient was weighed on a 
special .scale; a Levine tube was passed into the stomach and continuous 
suction applied; and a blood specimen was taken for the determination 
of the i)l:i.snm chlorides. The patient’s water requirements were then 
provided for by the intnivcnous administration of 5 per cent "lucose 
in distilled water. On e:ieh succeeding morning the patient was wei-died 
the t>4- hour specimens of urine, gastrointestinal, and biliary tract drain- 

SurI-R?ll-Al‘ocimron.‘A\u^^^^^^^^^^ read before the An.erican 
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piotein nitrogen. Again water will not be effective in correcting this 
eoudition, sodium ions also being needed. 

In praeticaUy aU situations encountered by the surgeon, there is a 
loss of both sodium and chloride ions, although the relative proportion 
ot the two may vary. In most instances where the loss is from the 
upper gastrointestinal tract, clilorides are lost in excess of sodium with 
resulting allcalosis; whereas, if the losses are from the lower intestine, 
sodium is lost in excess of clilorides and acidosis results. However, the 
treatment of alkalosis and acidosis is greatly simplified by the fact that 
the administration of sodium chloride and abundant amounts of water 
will correct either condition, the kidne 3 's, if they are not diseased, ex- 
creting the ion that is given in excess.*®* At the same time the salt 
depletion of the body is corrected. Depletion of the body salt is accom- 
panied by definite morbidity, and if the plasma chlorides fall to about 
half their normal value, death results.®* 

SyniiJtoms and Signs of II ypochloremui . — The sjunptoms and signs 
resulting from depletion of the body clilorides are insidious in their 
onset and are often masked by the more obvious findings of the disease 
causing the hypochloremia. Frequently the clinician attributes certain 
symptoms to the disease process when in reality they are due specifically 
to the altered physiology resulting from the lowered body chlorides. 
On the basis of our observations and numerous comments m the litera- 
ture,®®’ ■*“ we have found the symptoms most constantly encountered in 
hypochloremia to be: (1) marked lethargj’, lassitude, depression, weak- 
ness, and fatigue; (2) dulling of the sense of taste, anorexia, and 
nausea; (3) dulling of the mentality, drowsiness, stupor and coma; 
and (4) occasionally muscular twitching and cramps. The signs are 
less constant in their occurrence. Dehydration characterized by a dry 


tongue, sunken eyes, and dry, inelastic skin is often present. Alkalosis 
with slow shallow respirations and occasionally tetany may be en- 
countered in eases with pjdoric obstruction. Acidosis with rapid deep 
breathing is not uncommon in cases with severe diarrhea. A low pulse 
pressure has been reported in some instances. We have seen thico 
patients with hypoeliloremia presenting the clinical picture of shock, 
and others have also noted the association of these two findings.*®® It 
wiU be noted that these are the signs and symptoms that are frequently 
encountered in severety ill patients from various causes, and so it is 
undei-standable ivlij’ the clinician often accepts them as part of the 
symptom complex of the disease itself rather than attributing them to 
the disturbed bodj’ ehemistiy which is present in certain instances. 

The question is frequentlj’ a.sked: How low must the plasma eblovidcs 
be before s.yraptonis are produced? Because of the gradual onset and 
the difficulty in evaluating such eaxdy s.vmptoms as lassitude and fatigiiCi 
a definite answer to this question can liardly be given. Some patients 
will show symptoms with plasma chlorides of 500 mg. per cent, and tlie 
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quivaleut oi 7.0 gm. of sodium cliloride per liter.* It will be noted 
that aU of the eases maintained a fairly satisfactory plasma cliloride 
level, but iii each «ie daily urinary excretion of salt fell below 1 gm. 
indicating that an insufficient excess of salt had been administered. 

In all except one of the cases in Pigs. 3 and 4 (W. W. in Pig, 4), 
there was a de&iite fall in the plasma chloride concentration during 
the first 24 hours of gastrointestinal fluid drainage, no salt being given 
during tliis period. A fairly constant level was maintained thereafter 
by the volumc-for-volume replacement ivith a tendency in most cases 
for the level to rise on the last day. In an attempt to eliminate this 
initial drop and thus maintain the plasma chlorides at a more satis- 
factoiy level a series of four eases was studied in which arbitrarily 
about 1,000 c.c. of physiologic saline solution was given during the first 
24 hours. Thereafter the losses were replaced volume-for-volume with 
physiologic saline solution as in the previous cases. 



DAYS 

Pig. i Replacement of upper gastrointestinal secretion losses with equal volumes of 

Rinser’s solution (1 U equals 7.55 gm. sodium cliloride). 


The results of this study are shown in Fig. 5 and Table IX. It will 
be seen that three of the eases (T. D., L. W., and II. L.) showed an 
initial drop in the plasma chlorides in spite of the administi’ation dur- 
ing the first 24 hours of more than sufficient saline solution to balance 
the abnormal losses during tliis period. However, the fail was not a.s 
marked as in the preceding eases in which no saline solution was giteii 
during the first day, and the plasma chloride levels maintained neic 
higher than in the pi’evious eases. This procedure, thcretora, appeals 
to be a valuable addition to the volume-for-volume rule. 

In siunmary, the prevention of hypoehloremia depends upon the adu- 
cjuate replacement of abnormal losses of chlorides from the body. 1 lie.se 
studies indicate that tliis can be aecomplislied by replacing abnonnal 
fluid losses with equal volumes of physiologic saline solution. This iso- 


♦Rincer’s solution as made by different laboratories varies in iU 
solution U.S.I*. contains S.C erni. of chloride expressed 

chloride. 


composition. 
UH sixllum 
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tonic solution provides not only for the sodium and chloride losses hut 
also for the water losses. In view of the fact that most surgical patients 
lose sodium diehloride during the first 24 hours after operation, it is 
advisable to give in addition about 1 L. of physiologic saline solution 
during this period to decrease the initial fall in the plasma chloride 
concentration which frequently occurs. If it is apparent that the pa- 
tient will lose more than 1,000 e.e. of gastrointestinal or other secre- 
tions during this period, the amount of saline solution given during the 
first 24 hours should be increased accordingly. 

This volume-for-volume replacement rule is of practical importance 
in the management of patients losing fluids abnormally while under 
the care of a physician. Such patients may be vomiting or may have 
diarrhea, but the rule is most useful in patients in wliom continuous 
gastroduodenal suction is used. One precaution must be observed in 
such instances. Some physicians allow patients witli inlying gastro- 



5. — Replacement of upper gUBtrointcstlnal secretion losses with physiologic saline 
solution plus 1,000 c.c. of physiologic saline during the first 24 hours. 


duodenal suction to take water by mouth or irrigate the tube with 
water. Most, but not all, of this water will be promptly aspirated, but 
m it will be di.ssolved small but significant amounts of clflorides drawn 
from the body. If the amount of water drunk or used for irrigation is 
deducted from the total drainage and the remaining portion replaced 
by the volnme-for-volume rule, a definite deficit will he introduced and 
the patient will probably devoloi) salt doficieney. On the other hand, 
if the total drainage including the water drunk and used for irrigatioji 
is replaced with an e(iual volume of physiologic saline solution, unneces- 
sarily large (pumUties of .salt will be given with its attendant dangers 
In order to avoid such eompHcatiiig factors we believe tliat tlie reviue 
tube should he irrigated with air ratium tl.an water and the patient 
should he allowed only suflieient i,‘e chijrs by mouth to keep him com- 
fort able. 
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program. ^ * He suggests a boaiid from the A, M. A., American College of Surgeons, 
and other organizations to inspect and standardize hospitals upon a basis of training 
the young surgeon. 

A National Council on Medical Education: Willard C. Rappleye, New "iork, 
N. Y., Dean of Columbia University and president-elect of the Association of Ameri- 
can Medical Colleges.— “ The educational problems of medicine from college prepara- 
tion to retirement from practice, should be regarded merely as different phases of 
the training of personnel to meet the health needs of the country. Portions of the 
training are primarily within the jurisdiction of universities and medical scliools, 
some are largely within the domain of the hospitals, others are in the various fields 
of practice, and some are under direct governmental regulations. There is urgent 
need for co-ordination of tire various subdivisions of medical education and of the 
programs of national and state agencies, universities, hospitals and professional 
bodies dealing with portions of the whole program. The logical conclusion from 
the present unrelated and frequently overlapping efforts is to secure a national co- 
ordinating body representative of the major activities in medical education. A Na- 
tional Council on Aledical Education, Licensure, and Hospitals should be created, 
made up of representatives of the universities, medical schools, hospitals, practicing 
profession, specialty boards, state licensing bodies, and public health agencies. The 
functions of a National Medical Council would be those of studying the major educa- 
tional needs of American medicine, of formulating adequate standards of training 
at the several levels and of advising regulatory bodies, universities, hospitals and 
governmental agencies on standards, methods and procedures. A central clearing 
house for authoritative judgement and advice on matters dealing with all features of 
medical education, transcending the activities and interests of any one group or or- 
ganization, would be of the greatest practical value to the future health program 
of the entire country.” 

Discussed by Evarts A. Graham, St. Louis, Mo., and Harold Eypins, of the 
New York Board of Sledical Examiners. 


Replacement of Sodium Chloride in Surgical Patients: Frederick A. Coller, 
Robert M. Bartlett, Ann Arbor, Mich., Svend Pedersen, Dermid L. C. Bingham, 
and Walter G. Maddock, Ann Arbor, Mich. — ‘‘The problem of maintaining a satis- 
factory electrolyte balance in surgical patients losing gastrointestinal secretions has 
been frequently discussed, but the amount of salt given has been largely on an 
empirical basis. The dangers of overloading a patient with salt have been known for 
some time and tho equally important dangers of depletion of body chlorides have 
also been recognized. Quantitative studies have been undertaken on two phases of 
the problem: (1) how much salt docs a patient who has had prolonged vomiting 
or other abnormal losses of body fiuids need to restore the blood chlorides to a normal 
level, and (2) how much salt does a patient losing his gastrointestinal secretions 
while under observation, as on continuous g:istroduodenal suction, need to maintain 
his blood chlorides at a normal level. In the patient entering the hospital with 
depleted body chlorides, stiulies tend to show that if tho surgeon knows the body 
weight of the patient and tho blood chloride level he can calculate by means of a 
simple foriinila the umnber of grams of salt that should be administered to the 
patient to restore his electrolyte balance to normal. Results indicate that bv 
placing the draiiiii -' ' ■ • - ' ■ 

saline or 
level and 

.. excessive amount of salt ’ 

Di.scti.ssion by Thomas G. Orr, ICunsas City, Mo.— ‘ 
given in excia-.s and do harm especially when the 
even though there would be no danger 'in good health.” 


- -....oe iii.s eieciroiyie oaiance to normal. Results indicate that bv re- 
lic drainage from Wangensteen suction volume for volume with physiolo'-ical 
Ringer s solution, the blood chlorides will be maintained at their ori-dn-.l 
yet the body will not be overloaded with an excessive amount of s-dt ” ‘ 


•Sodium chloride may bo 
patient has a low proteid state, 
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REVIEW OF THE JilBETING OP THE AilERICAN SURGICAL 
ASSOCIATION, ATLANTIC CITY, N. J., MAY 24, 1938 


Albert 0. Singlfa'os, AI.D., Galvestox, Tex. 


The Therapeutic Management of Urinary Infections: Alexander Kandall, 
Philadelphia, Pa., and Boland Hughes. — “All urinary iutcctioiis are of either 
hematogenous or urogenous (adnexal) origin. Bational treatment should he directed 
lirst towards eliminating the infectious focus or foci feeding tlie urinary tract. So 
far as the urinary infection per se is concerned, three cardinal principles govern the 
treatment (1) Removal of all causes of urinary stasis; (2) determination of ade- 
quacy of kidney function to e.xcrete the chosen antiseptic in sufficient concentration 
to obtain ther.apeutio effect; (S) selection of the proper antiseptic for specific action 
on the infecting organism.’’ 


Thymol Therapy in Actinomycosis'. Thomas M. Joyce, Portland, Ore. “Expori- 
ments with various volatile oils have demonstrated that thymol is the most efficacious 
in destroying certain tvpes of yeasts. A culture of actinomycosis proved readily sus- 
ceptible to an aqueous solution of thymol, but resistant to other oils. A case of 
cervicofacial actinomycosis, treated by the oral administration of thymol with deflmto 
improvement, was reported by Myers and Thienes in 1925. After further expen- 
mentation Myers, 1927, concluded that powdered thymol in capsules by mouth wm 
absorbed and circulated in sufficient strength to have pronounced fungicidal effec m 
two patients with pubuonary moniliosis and one with actinomycosis; also he felt the 
iTctw superficial mycotic infections may be treated wUh - “ 
thymol in alcohol, ether, or olive oil, in strength according to loc.al irritab.ht) 

the tissues.’’ ^ 

Thvniol was found (1925) to cure mycelia. It is given a per cent in ctnna 

orJw ™ s“(SV*) W A ■» P" VT 1 ” 

Sinuses rtify. Six cases were reported improved or cured with the tre.itm n . 

Discussed by: Owen H. Wangensteen, "obic 

equally well by surgery alone. Based upon the fact h t he mfcct o„ 
and grows in dead tissue, curettement seems to be all that is neces. j 

The Education and Training of a Surgeon j hospitals ia 

Elting. Albany. N. Y.-Dr. Eltiiig made a strong plea for ‘ ‘ 
this problem. Each hospital should and could provu e Surgeons 

with little added expense and improvement in the service t 1 gurgoon 

as a group should sponsor such a plan. Tim ,:L!rtim^ 

should be directed to financing such a plan in the hospit.il. - 1 

forty-four hospitals in the United States give as modi ns 
Youn-r surgeons. Dr. Eitiiig also discussed the nursing school prob uii. 

•nrarning of nurses is in the hands of women with a S-at crusading ^ 4 
thouffii the surgeon has to use the nurse he Ims too little to do wit i i 


lor publicatton. May 25. 153S 
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as nausea, vomiting, cyanosis, acidosis, skin raslies, fever, acute hemolytic anemia and 
agranulocytosis. It will he our purpose in this communication to discuss methods 
of administration of sulfanilamide or ‘prontosil solution,’ the indications for the 
use of these drugs, the toxic effects noted as the result of sulfanilamide therapy, and 
the therapeutic effects obtained in certain bacterial diseases. ’ ’ Discussion by 
Dean Lewis, Baltimore, itd. 

The Action of Sulfanilamide Upon Hemolytic Streptococci: Dr. Champ Lyons, 
Baltimore, Md., and Richard H. Miller, Boston, Mass. — ‘ ‘ Experiments are reported 
to demonstrate that sulfanilamide acts upon hemolytic streptococci to: (1) Pro- 
long the ‘lag phase’ of growth without being truly bacteriostatic or bactericidal; 
(2) alter the physicochemical structure of the cap.sule; (.3) attenuate the virulence 
of the organisms. Clinical and laboratory results are correlated to demonstrate: 
(1) Patients with no antibacterial antibody and highly virulent organisms require 
large doses of sulfanilamide over a long period of time (7 to 10 days). (2) Patients 
with no antibacterial antibody and less virulent organisms require large doses of 
sulfanilamide over short periods of time (48 to 72 hours.) (3) Patients with anti- 
bacterial antibody’ require lower doses over short periods of time (48 to 72 hours), 
regardless of the virulence of the organism.” 

These papers were discussed freely' with many favorable reports of its use and 
very few unfavorable reports in the treatment of most all varieties of infection. 
Tliere seem to be, as yet, few rules restricting its use. 

Regional Ileitis: Claude F. Dixon, Rochester, Minn. — ‘‘Regional ileitis may 
involve either the small or large intestine. Cause unknown. Terminal ileum is most 
common site. The disease is being discovered much more often than in the past and 
is becoming known as a distinct entity. The complications are perforation into other 
organs and fistula formation. The treatment is surgical.” He reports 30 cases, 
87 per cent in the ileum, ages 30 to 40. Many' have fistulas. IVith 39 cases of 
Pemberton and Brown there were 09 cases. Of these 25 liad ileo-colostomy’ and 5 
were cured; 40 cases were resected, 4 died, 34 are well. Advocates one or two 
stage operation. He prefer.s to call the disease Regional Enteritis. 

Di.scussed by Horace Blnney, Boston, Mass.; E. F. Lehman, University, Va.; 
H. H. Kerr, Washington, D. C.; C. G. Mixter, anil John Homans, Boston, Mass. — 
Borne ca.ses were reported cured by no treatment, while others were more radical. 
-Vl.so, even after resections, some cases of recurrence were reported. The etiology 
was uiiknoivn. 


The Rapid Control of Intracranial Pressure: Erwin R. Schmidt, iMadison, Wis. 

‘‘Our present metliods to control increased intracranial pressure requite some 
time to be effective and depend on physiologic principles. The method wo .wish to 
lireseiit ilepeuils on mechanics alone, is rapid, and is effective in a large percentage 
of the cases. By means of a ventricular puncture, a drain is inserted am] the 
ccrciirospinal Iluid can lie removed and any fluid that is produced can e.scape, makin” 
till- reduction iiermanent as long a.s tlie drain re:nains in place. Wo have' msed k 
in twenty ca.-cs for the following indications: (1) preoperative reduction of cranial 
prcs.-ure to help stabilize the patient and to prevent sudden changes at the time 
ot operation: (2) postoperatively to prevent pre.ssure ileveloping and makimr for 
a smoother eouvalcseeuee ; (.!) where operation has failed to remove the cause of 
the pressure, to make a simKilher coiivale-s-iuice and to nut the re.t: .nS • i it 
.shape for r-.idiatiou therapy; (■,) to aid in preoper:.tive dii.gnosis (5) bousin'’ I 

■ ary. ( 0 ) .enbr.d hern, a can he controlle.1 by ventricular ilrairm-'c.” Ureteral 
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The Repair of Ahdomiaal Incisions: Alien O. Whipple, Nciv York, N. Y.— “Ccr- 
fain huge hospitals have reportea 2 per cent to (3 per cent of wouiul disruption, 
cspceiaUy following operations in the upper abdomen. In an effort to repair ah- 
ilonimal wounds, a technique has been developed that has yielded far better results 
t lan formerly. In a series of dll cases, chiefly upper abdominal, silk was useil in 
212 and catgut in 102. The same principle was carried out with both suture niate- 
riahs; (1) Accurate apposition of the pcritoneinn and posterior nuisde sheath 
by continuous suture followed by interrupted suture. Anterior rectus sheath closed 
by the vertical suture, the “fai-and-near stitch.” Interrupted sutures used for 
this layer also. Skin and subcutaneous tissues sutured with interrupted silk. (2) 
Suture material, whether silk or chromic, much finer than usually employed, and of a 
•strength no greater than the strength of the tissues holding the suture. .Silk grade C 
or 0 catgut was used. (3) Because of the principles of the far-and-near stitch and 
the use of interrupted sutures tension on the tissues was eliminated. (I) No reten- 
tion sutures were used. Wound disruptions have teen reduced to less than 1 per cent 
and po.stoperative hernias have decreased and are, also, in the neighborhood of 1 
per cent.” 

Disemssed by Samuel C. Harvey, New Haven, Conn.; A. 0. Singleton, Gaivc.s- 
ton, Te.v.; Eoscoe E. Graham, Toionto, Ontario; Walter D. Wise, Baltimore, aid.; 
Charles C. Lund, Boston, aiass.; andP. E. Truesdale, Fall liiver, hlass. The dis- 
cussion related to various phases of wound disruption, including suture material, 
knots, surgical technique, infection, hemorrhage, and the imj)urtaneo of the .selection 
of anatomic incisions, as well as allergy, low vitality, etc. 


Observations on, the Mode of Action of Sulfanilamide and Its Application to 
Surgical Infections: John S. Lockwood, New T'ork, N. Y. — ‘‘Clinical and e.vperi- 
mental observations from a wide variety of sources have Alemonstrated tlie spectacular 
therapeutic effectiveness of sulfanilamide in certain types of ]e.sion, and les.scr de- 
grees of effectiveness in other types. Tlie e.vplanation of sueii variations, tlie ratioaal 
application of sulfanilamide to specific clinical lesions, and the interpretation of 
therapeutic results await the formulation of a precise understanding of the mode 
of action of the drug. Laboratory and clinical evidence will be presented to support 
tlie belief that sulfanilamide destroys the invasiveness of organisms having or 
potentially having this property. Sulfanilamide acts directly or indirectly on in- 
vasive organisms to prevent their utilization of tissue and serum protein as a source 
of nitrogen for reproduction, which is a capacity es.seutiai to organism.s in producing 
invasive lesions. It does not bring about bacterial death if peptones, or similar 
substances found in devitalized tissue, are present to satisfy the mitritiona! icqiiin 
nients of nitrogen metabolism. Sulfanilamide in high dihitiou a ill biiiig .ibout r.tpu 
death of viniloiit hemolytic streptococci inoculated into peptone- free serum, but tlic 
addition of small amounts of peptone prevents -such action. By inference from 
these experiments and from clinical experience, it is po.ssible to conclude tiia 
sulfanilamide will act with maximal effectiveness in lesions characterized liy mmwiitl 
traumatic or bacterial necrosis of ti.ssue, ami least effectively in Icsioii.s noil sup 
plied with products of tissue breakdown.” 


The Chemotherapy of Bacterial Infections: Perrin H. Long and Eleanor A 
Bliss, Baltimore, Md. — ‘‘During the last two years several Imudreil patieals siit 
feriiig from streptococcal, meningococcal, gonwoccai, and certain other bacterial in 
fections have been treated in the \var<ls of the .Johns Hopkins Hospital with 
sulfanilamide or ‘prontosil solution.' In general, the therapeutic effects ot 
sulfanilamide in the treatment of susceptible infwtions have he<-ii lirilliaiit. Certain 
of the treated ptitients Imve shown various to.xie niuoifestatioiis of the drug, such 



REVIEW OP RECENT MEETINGS 


467 


t)ie progress of symptoms or to prevent death. Adequate controls have been car- 
ried out for each experiment. It seems that tetanus toxin is altered in tlie spinal 
cord of dogs and that a more potent substance is formed which causes death by 
respiratory failure,” 

Discussed by Peter Heinbecker, St. Louis, Mo., who was unable to say that local 
tetanus was not in muscles but toxin was in the central nervous system definitely; 
also, that tetanus toxin is easily changed by dilution with peptones, etc, E-xperi- 
mentally, if taken from crushed cord and modified, it may become more virulent. 
Tetanus toxin acts as strychnine on the central nervous system. 

Sensory Denervation of the Bladder for Relief of Intractable Vesical Pain: 
W. J. Merle Scott, Rochester, N. Y., and Carlisle P. Schroeder, Detroit, Mich.— 
“The scant and rather conflicting literature concerning the relief of intractable 
bladder pain is reviewed. The previous methods of accomplishing this have not been 
very satisfactory. This paper reports ten cases of tuberculosis of the bladder and 
interstitial cystitis, in whicli a satisfactory sensory denervation of tlie bladder has 
been achieved. A standardized operation is offered to relieve this excruciating 
pain.” In the three interstitial cystitis cases there was no relief after sympathec- 
tomy because in those the fundus of the bladder, rather than tlie trigone, was in- 
volved. The denervation consists of removal of the suprahypogastrie sympathetic 
plexus, also denervation of tlie hemorrhoidal artery. The denervation may be rein- 
forced by small amounts of alcohol in the spinal canal. Discussed by: Loyal 
Davis, Chicago, 111. He approved the procedure but felt it would not succeed 100 
per cent. 


Injuries to the Recurrent Laryngeal Nerve in Thyroid Operations: Their Man- 
agement and Avoidance: Frank H. Lahey and W. B. Hoover, Boston, Mass. — 
“Variations in the recurrent nerve in normal states, variations in pathological states, 
variations in developmental defects. Relation of loss of voice and breathing diffi- 
culties to nerve injuries. Anatomical points at which nerves most often injured and 
reasons why. hlethod by which injury to nerves may be avoided. Results of com- 
plete dissection of the recurrent laryngeal nerve in all thyroid operations for three 
years. Number of injuries reduced from 3 per cent to per cent. Report of case in 
which both recurrent laryngeal nerr’cs severed ten months xmeviously were resutured. 
Cannot always depend upon sutures. Description of an operative procedure devised 
by Dr. Walter B. Hoover, successfully applied in six cases for bilateral abductor 
paralysis together with reports of end results, tracheotomy tubes dispensed with 
postoporatively in all cases. It consists of submucous excision of scar of cord by 
laryngoflssute. Possibility of anastomosing nerves other than recurrent nerves in 
recurrent laryngeal paralysis with gaps too large for direct anastomosis, as the 
phrenic. ’ ’ 

Dr. Hoover: Paralysis of one cord causes loss of voice for a while hut recovers 
III few moutli.s while loss of both cords results in great narrowing and ean hardly 
do without tracheotomy by laryngolissure ami dissecting out the cord gives room and 


Di..cu.-sed by Frederick A. Coller, Ann Arbor, Mich.-More recurrent larvnoeal 
nerves are injured than we think, maybe unrecognized. Coller also advices ex 
poMiro of the nerve in thyroidectomy. The rinlit nervo is et ■ ■ y ^ 

•should bo eximsed. Also discu.s.sed by Moat R. Eeid Cincinnati Op” 

ChurcUm ami Elliot C. CilUcr, Boston, Mass. ’ Edward D. 


Progressive Exophtli.almos dissociated with Disorders of the xr 

C. Nailzigcr, San Francisco, Calif.-” In 1930 a naHenr ^ ^ 

U, a patient with severe and rapidly 
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catheter used and may be changed occasionally. There is slight danger of infection. 
There are twenty-four cases reported in which it was used. 

A. W. Adson, Eoehester, jMinn., discussed the paper and also recommended the 
dram. 

The Treatment of Cranial Osteomyelitis and Brain Abscess; A. W. Adson, 
Bochester, Jiinn. "Osteomyelitis of the crani.al bones develops from e.\tonding 
infections of the nasal sinuses, mastoids, contaminated compound fr.acturcs of the 
skull and infections of the scalp. Denuded skull areas resulting from lacerated 
scalp wounds, electric burns and the removal of the scalp with a tumor invariably 
become osteomyelitic and require similar treatment to that employed in a frank 
osteomyelitis of cranial hones. The infection may involve either one or both tables 
of the skull. It usually spreads in a serpiginous course along the diploic canals, hut 
it can communicate superficially with the periosteum and scalp and internally with 
veins of tlie dura and brain through the emissary venous system. Prompt adequate 
dr.ain,age .and sequestrectomy are necessary to control the iufectioii and to prevent 
cerebral abscess formation. However, if a brain abscess iias developed witli the 
osteomyelitis, the disease sliouhl he treated as two distinct lesions. The osteomyelitis 
deserves prompt surgical attention; whereas, the brain abscess should be treated as 
a progressing furuncle or abscess in other parts of the body. The treatment consists 
of supportive measures until the walling-off process has taken place. Tlie time 
required for encapsulation depends upon the virulence of the organism and the 
ability of the patient to develop an immunity. Tiiis period varies from ten days 
to three weeks. Tiie initial symptoms of a iiigli septic temperature, leueocytosis, 
general malaise, and stupor begin to subside as soon ns immunity develops. The 
patient appears to improve but fails to make a complete recovery. The daily 
temperature rises slightly above normal. The leueocytosis averages about 13,000 
and the cerebral symptoms improve e.vcept those due to increased intracranial pres- 
sure and cerebral localization. Tlie most suitable time to drain au abscess is when 
immunity and encapsulation have been .aceomplislied since there is less danger of 
spreading the infection and a greater opportunity to relieve the increased intra- 
cranial pressure." 

Discussed by T. C. Grant, Philadelphia, Pa., who prefer.? the smaller openings 
and repeated tapping of the abscess or small drain. Gilbert Horrax, Boston, 
Mass., uses both methods and sometimes extirpates the abscess. X M. Mason,. 
Birmingham, Ala., reported a case of osteomyelitis from an electric burn and 
advocates early removal of devitalized outer t.able of skull. 

The Alteration of Tetanus Toxin Within the Spinal Cord: Warfield M. Firor 
and Austin Lamont, Baltimore, Md.— "A technique has been devised for the uc- 
curate iujectiou of minute amounts of tetanus toxin into various parts o it tog 
spinal cord. By this procedure it is possible to produce pure rclle.v motor tc .in 
without the slightest evidence of peripheral spasm or muscular rigi< ity ur ic 
more, the intraspinal injection of a fraction (1/120 to 1/100) of an or imirj c la 
dose is always followed by tlic death of the animal. The mechanism of deat i la 
respiratory failure. The obvious explanation that the to.viu pa.sses up the cor is 
not tenable because de.ath occurs when the toxin is introduced into the dist.i .scg 
ment of a transected cord. In four instances it has been pos.-iiblc to cause t lo 
death of otlier dogs by intramuscular injections of the segment of cord in w iic i 
a sublethal amount of tetanus toxin had been previoii.-ily deposited, llie intra- 
cerebral injection of minute amounts of ietanua toxin has not as yet produced symp- 
toms or caused death. Tlie intravenous administration of a hundred timc.s the 
neutralizing dose o*' aiitito-vin one liour after an intra.spiiml injection fails to halt 
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the progress of symptoms or to prevent death. Adequate controls have been car- 
ried out for each experiment. It seems that tetanus toxin is altered in the spinal 
cord of dogs and that a more potent substance is formed which causes death by 
respiratory failure.” 

Discussed by Peter Heinbecker, St. Louis, Mo., who was unable to say that local 
tetanus was not in muscles but toxin was in the central nervous system definitely; 
also, that tetanus toxin is easily changed by dilution with peptones, etc. Experi- 
mentally, if taken from crushed cord and modified, it may become more virulent. 
Tetanus toxin acts as strychnine on the central nervous system. 

Sensory Denervation of the Bladder for Belief of Intractable Vesical Pain: 
W. J. Merle Scott, Eochester, N. Y., and Carlisle P. Schroeder, Detroit, Mich. — 
‘‘The scant and rather conflicting literature concerning the relief of intractable 
bladder pain is reviewed. The previous methods of accomplishing this have not been 
very satisfactory. This paper reports ten eases of tuberculosis of the bladder and 
interstitial cystitis, in which a satisfactory sensory denervation of the bladder has 
been achieved. A standardized operation is offered to relieve this excruciating 
pain. ’ ’ In the three interstitial cystitis cases there was no relief after sympathec- 
tomy because in those the fundus of the bladder, rather than the trigone, was in- 
volved. The denervation consists of removal of the suprahypogastric sympathetic 
plexus, also denervation of the hemorrhoidal artery. The denervation may be rein- 
forced by small amounts of alcohol in the spinal canal. Discussed by: Loyal 
Davis, Chicago, 111. He approved the procedure but felt it Tvould not succeed 100 
per cent. 


Injuries to the Recurrent Laryngeal Nerve in Thyroid Operations: Their Man- 
agement and Avoidance: Frank H. Lahey and W. B. Hoover, Boston, Mass. — 
‘‘Variations in the recurrent nerve in normal states, variations in pathological states, 
variations in developmental defects. Eelation of loss of voice and breathing diffi- 
culties to nerve injuries. Anatomical points at which nerves most often injured and 
reasons why. Method by which injury to nerves may be avoided. Besults of com- 
plete dissection of the recurrent laryngeal nerve in all thyroid operations for three 
years. Number of injuries reduced from 3 per cent to 14 per cent. Eeport of case in 
which both recurrent laryngeal nerves severed ten months previously were resutured. 
Cannot always depend upon sutures. Description of an operative procedure devised 
by Dr. Walter B. Hoover, successfully applied in six cases for bilateral abductor 
paralysis together with reports of end results, tracheotomy tubes dispensed with 
postoporatively in all cases. It consists of submucous excision of scar of cord by 
laryngoflssure. Possibility of anastomosing nerves other than recurrent nerves in 
recurrent laryngeal paralysis with gaps too large for direct anastomosis, as the 
phrenic. ’ ’ 

Dr. Hoover: Paralysis of one cord causes loss of voice for a while but recovers 
m few mouths while loss of both cords results in great narrowing and can hardlv 
do witliuiit tracheotomy by laryngofissure ami dissecting out tlie cord gives room and 


Discussed by Frederick A. Collor, Ann Arbor, Mich.-More recurrent larvngeal 
m.r\es are injured than wo think, maybe unrecognized. Coller also a.K-; \ ^ 
posure of Hie nerve in thyroidectomy. The right nerve s 
should bo exposed. Also discu.s.sed bv Mont E Held Cin •! r 
CUurcUm and Elliot C. Cutler. Boston, Mass. ’ Edward D. 


Progressive Exophthalmos Associated with Disorders of tho mi,, ^ 

C. Nallzigcr, San Francisco, Calif. — "In JOSO n mf i • Sroid: Howard 

In IJoO, a patient with severe and rapidly 
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progressive exoplitlialmos, wJuch began some time after a thyroidectomy, pre- 
sented herself with failing vision, some swelling of the optic disks, and threatened 
desiccation of the cornea. Investigation of the literature indicated no known patli- 
ologic cause for tlie condition, but a wide variety of treatments, varying from 
sympathectomy to sutures of tiie lids, had been employed in attempts to palliate the 
condition. For our patient we planned a direct investigation of tlio orbit which 
would also be a decompressive operation. A myopathy was found to be responsible 
for the proptosis, and tlie characteristic pathological picture was revealed on tlio 
e.vaminatioii of small biopsy specimen. The treatment was liighly satisfactory ami 
a similar operation was later performed on the opposite side in this same patient. 
Since the presentation of this first case, a number of other patients liave been 
operated on, and a large number of examinations have revealed tlie constancy of tlie 
pathological change in the muscles. The original operation has been modified to 
increase its effectiveness, and attempts have been made by experimental study, to 
throw liglit on the etiology of the condition. To date these studies have not been 
conclusive, but, in connection with the clinical relationships involved in progressive 
exophthalmos, they have thrown interesting sidelights on tlie condition.” 

Discussed by Thomas M. Joyce, Portland, Ore.; Martin B. Tinker, Ithaca, H. Y.; 
Harry B. Zimmerman, St. Paul, Minn., who all praised the operation. Frank H. 
Lahey, Boston, Jfass., reported superior cervical sympathetic ganglionectomy in 
mild cases of exophthalmos to be a good procedure. 

Amount of Thyroid Eemnant in Operations for Diffuse Toxic Goiter: Morris K. 
Smith, New York, N. Y. — '‘Amount of normal gland that will protect against 
permanent hypothyroidism is very small. Development of modern radical resection. 
Beview of opinions of various surgeons which varied. A study of the relation of the 
size of remnants left at operation in .a series of cases (about 70) to the postoperative 
course. As far as carried out, it indicates that in general among those left witli 
smaller remnants there was a lower incidence of postoperative hyperthyroidism. 
However, if the series is divided into two groups according to tlie size of' tlie rem- 
nant tile combined postoperative metabolic curve of tlie group with larger rcmniints 
is as satisfactory as that of those with lesser remnants. Four to 10 gm. of tliyroiil 
tissue depending on the size of gland, severity of intoxication and response to iodine 
should ordinarily meet the indications.” The gland regenerates grc.atly. There 
is some d.anger of taking too much, producing hypotliyroidism. We leave more 
than we think usually, I to 6 gm. enough to leave. 

DLscussed by W. B. Parsons, New York, N. Y., and M. B. Tinker, Ithaca, N. \. 
Both urged conservative operation and second operation rather than myxcdeiim. 

Further Observations Upon Arteriovenous Aneurysms and Abnormal Arterio- 
venous Communications: Mont B. Reid and Johnson McGuire, Ciiiciuiiiiti, Ohio.^ 
‘‘Since publication of our series of arteriovenous iiml cirsoid aneurysms m lOJH, 

.10 additional eases have been studied. Interesting observations have been made 
upon the effect of such lesions on the heart, circulation time, blood voliiiiie, ve:ioii.'< 
pressure, etc. Coailitious have arisen which iiuuie it hiipossihle to u^e .in> of 1 » 
stanilard procedures for openitiiig upon arteriovenous aneurysins. Two additional 
operative procedures have been devised where the tistuhi cannot he directly atta^kid. 

One of these is the twisting of the vein to occlude the listula, and the other is direct 
jransfi^i^tion closure of the fistula by passing a double suture directly tliroiigh tlie 
vein nnd tying it in a V shape so as to obliterate the opening. Acute and chronic 

rjinents have been \indertaken in the laboratory. In the acute experinienfs arti- 
ficial anu'^tomosis between the aorta ami the vena cava have Iiceu nauh* ami the 
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effects noted. A Venturi tube, so constructed as to measure the volume of blood 
tlon', was placed in the vena cava between the fistula and the heart in two instances. 
A tremendous increase in the volume of blood being returned to the heart through 
the vena cava was recorded. We are not able to demonstrate, either experimentally 
or clinically, a marked rise in venous pressure between the fistula and the heart, 
as has been reported by some other investigators. Neither are we convinced that 
the immediate effect upon the heart is a decrease in its size. In addition to the 
acute experiments we wish to report some observations made upon chronic cases of 
arteriovenous fistula produced in dogs.” Detailed report of cases with drawings of 
the technique of each operation was shown. 

Discussed by James M. Mason, Birmingham, Ala., who recited history of the 
discovery of the relations of arteriovenous fistula and heart disease. He also re- 
ported cases of his own. Edwin P. Lehman, University, Va., reported an interest- 
ing case of the abdominal aorta and vena cava in which both were ligated but 
death soon followed. 


The Use of Heparin in Thrombosis: W. E. Gallie, D. W. G. Murray, and Charles 
H. Best, Toronto, Ont. — ‘‘Heparin was discovered in 191G and proved to be an 
anticoagulant. Attempts at using it on human beings showed that it was toxic 
and unsuitable for clinical use. It has now been purified and is obtained in crys- 
talline form with a potency of about 500 units per mg. Experiments were started 
in 1932, to determine: (1) Toxicity; with the impure form of heparin, toxic 
symptoms were produced in animals, but as the heparin became purified the toxic 
.symptoms soon disappeared ; with the crystalline form in more than 230 clinical 
cases there have been no toxic effects. (2) The effect of heparin on thrombosis: 
(a) Experiments were undertaken in which veins were injured by (I) mechanical 
and (;?) chemical means; the efficacy of heparin was studied, (b) In 230 clinical 
cases where the needle was lying in the lumen of the vein for periods from three 
days to three weeks, thrombosis did not occur, (c) With end-to-end suture of arterial 
and venous grafts in arteries, GO per cent became occluded. Where heparin was 
given all remained patent as long as injections continued and many for months after- 
wards. (d) When an embolus was placed in an artery and left for forty-eight 
hours and then removed, all vessels renjained patent, where heparin was given in- 
travenously. (e) In transplantations of the kidney into the neck the circulation 
was maintained more frequently when the intravenous injection of heparin was 
employed. Apxdication: heparin has been administered postopcrativelv to cases 
where thrombosis in veins and resulting pulmonary embolism was in danger. In 
230 cases in which it has been given, there has been no evidence of thrombosis or 
embolism. In cases of thrombophlebitis, the .symptoms were rapidly improved after 
administration. It is suggested tliat heparin niiglit be u.seful in other diseases where 
llirombosis is a fjictor. ’ ’ 


Heparin is not toxic. It prevents thrombosis ami decreases clotting time bi 
eh.tUng time returns to normal quickly after drug is stopped. Experiments whe 
scH-tums of vein grafted into defect in artery will not clot with heparin .and ura 
bves. Also pos.sibly great good may result after embolectomy to prevent rcclottir 
It heparin is given for two weeks. Al.so, it is given postoiier-itiveK- 
imlmouary t-mimliMii. TUrtjiiibophU'bitis (2S ininrnv I * ^ 

heparin. There are posMhilitii^s of < J.t .-oo', ‘ "T'* 

thrombosis, etc. ” ^ t'>rombosis, situ 


cii”:r:r"iL'uii;iitC‘New vrr'v 

thrombosis, and has had good rcsnlts i„ ,hronii.„pl'ilei',i,‘l'!' 1 'r'^n«ofrS 
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York, N. Y, referred to his work with sodium diosuLfate in the prevention of post- 
operative thrombosis. Ho also thought that high blood proteid and fat content 
was a factor in thrombosis. Mont K. Beid, Cincinnati, Ohio, discussed the use 
of heparin in e-Yperimental surgery. 

Spontaneous Bupture of the Epigastric and Internal Mammary Arteries Within 
the Eectus Muscle: Eohert L. Payne, Memphis, Tenn.—‘ 'Interest in tlii.s condi- 
tion centers around the apparent rareness of the lesion, together with the com- 
parative difficulty in diagnosis, Bupture of the internal mammary or epigastric 
artery within the rectus muscle or sheath may be duo to direct or indirect forces 
which are clear cut as a contributing factor. However, many lesions appear 
spontaneously, though there is some doubt but what indirect trauma may be a 
factor in every instance. The clinical syndrome is quite typical, but because of 
its rarity is commonly treated under a doubtful or mistaken diagnosis, and often 
neglected over a sufficient period of time to permit extensive extravasation into 
the muscle with accompanying pressure necrosis, infection, and abscess formation 
due to neglect.” It should bo recognieed and often operation done early. Dis- 
cussed by Mont B. Beid, Cincinnati, Ohio, who endorsed the author’s views. 

A Study of the Lymphatics in Carcinoma of the Bectum: Vernon 0. David and 
B. K. Gilchrist, Chicago, 111. — ‘‘As a result of this study two conclusions have 
been drawn: (1) That the number of glands involved ivith carcinoma cannot bo 
determined except by careful preparation and dissection of the specimen. In con- 
nection with this we will describe briefly a new technique for tho same. (2) The 
average number of glands examined in specimens of carcinoma of the rectum run 
between 10 and 23, as reported in the literature. By the methods described wo 
have been isolating between 50 and 60 glands and have found an average involve- 
ment in the resected specimens of about 70 per cent as compared with 35 to -15 
per cent described usually. Some rather interesting facts about tho method of 
spread have developed from this study. Naturally, this whole subject brings up 
the question of prognosis based on involvement of glands by carcinoma at tho time 
of operation. If prior statistics have been based on an average involvement of 
35 to 45 per cent of glands, then a new viewpoint of tl>e whole subject of prognosis 
on a basis of gland involvement will have to bo taken. ’ ' Small tumor.s may show 
many infected glands, and vice versa. Squamous cell and growth may spread to 
pelvic giands. 

Dr, David emphasized tho important points of the paper. Harvey B. Stone, 
Baltimore, said presentation shows clearly that extensive resection is necessary to 
get all infected glands as some are often very high. 

The paper was also discussed by B. Colp, New York, N. Y., and B. W. Archibald. 
Montreal, Que. 

The Treatment of Intraperitoneal Abscess Arisiag from Appendicitis: j^dwin P. 
Lehman, Vaiversitv, Va., and WiUiam H. Parker.— ‘‘A study based upon 3, . 
cases of acute appendicitis admitted from 1933 to 1937 inclusive. Groat caru iuis 
been directed towards definition of three groups of appendicitis: (1) simple, 
with abscess, (3) witli diffuse peritonitis. No cases arc ineludcd in the last two 
groups without actual established peritonitis, whether or not perforatioa hiui oo' 
curred. The study is directed towaitls tho treatment of Group 2, comprising JSd 
cases. The factors studied are: (1) mortality, (2) compUcatious, (3) hospital 
davs (I) fever days, (5) drainage days. Positive conclusions arc statcil oa only 
those differences in data wliieh can bo shown by sfatLtical methods to be significant. 

The abscess cases are divided into five groups according to tho therapeutic proee- 
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dures carried out. Conservative treatment of appendiceal abscess v\dtliout operation 
at any time during the acute phase gives by far the best results if it can be carried 
out successfully. However, the total result of the method must be judged on a 
combined group, including both the successfully completed cases under conservative 
treatment and those in which operation is later forced by unfavorable progress of 
the disease. Comparison between this combined group and the group in which 
operation was done as an elective procedure leads to the conclusion that the initia- 
tion of conservative treatment in appendiceal abscess is the method of choice.” 

Discussed by F. A. Coller, Ann Arbor, Mich., w-ho agreed with the conservative 
treatment advocated. Shelton Horsley, Richmond, Va., preferred prompt opera- 
tive treatment generally and showed statistics justifying the plan. T. G. Orr, 
Kansas City, Mo., and Eoscoe E. Graham, Toronto, Ont., also waited and treated 
abscesses without operation. O. H. Wangensteen, Minneapolis, Minn., agreed but 
warned against prolonged delay when the abscess was large and the patient con- 
tinued febrile. A. 0. Whipple, New York, N. Y., thought that there was danger 
in leaving the impression that delay or nonoperative treatment was advisable as 
a general rule because it might lead to late rather than early operation in ap- 
pendicitis. 


Epidermoid Cysts of the Spleen: Albert H. Montgomery, Eugene T. McEnery, 
and Albert A. Frank, Chicago, 111. — “Epidermoid cysts of the spleen are usually 
large, solitary, and lined ndth stratified pavement epithelium with prominent inter- 
cellular bridges. No other epidermal or dermal elements are found. They have 
been reported as weighing as much as 3 kg. and to have contained 1,500 c.o. of 
watery chocolate fluid usually containing cholesterol. The general structure is 
strikingly similar from trabeculated inner surface, to fibrous capsule and secondarily 
compressed spleen. The splenic tissue is usually unaltered excej)! for gross com- 
pression and fibrous replacement adjacent to the cyst capsule. All clinical symptoms 
may be explained on the basis of compression alone. Epidermoid cysts of the 
spleen have been considered relatively rare anatomic entities, and few cases liave 
been reported in the literature. No satisfactory explanation of their origin has 
been offered. With the assumption that epidermoid epithelium is necessarily ecto 
dermal in origin, the necessity arises of accounting for ectoderm in an organ pre- 
sumably arising from mesenchyme. Yarious theories of the origin of epidermoid 
cysts of the spleen will be discussed. Two cases are reported with clinical and 
pathological findings. The lesion seems to be so rare it is thought worth while to 
report these two additional cases and perhaps stimulate the report of others bv 
members of the association.” 


Mediastinltls Following Cervical Suppuration: Herman E. Pearse, Jr., 
Itochcster, N. Y. — “Infection of the neck that invade.s the cervical spaces may 
gravitate into the chest and cau.-ic a mediastiniti.s. The pathways of this spread 
have been studied ami an operation to prevent it has been suggested. When sup- 
puration in the mediastinum develops, it may be drained through the neck which 
rc.sults in recovery of about two-thirds of the patients treated. The management of 
this type of suppurative mediastiiiitis is discussed from experience with irintomieal 
d.s.H.ction and the treatment of clinical cases both personal and those derived from 
the literature.” A study of 110 cases in the literature and 11 cases of De-trsc " 
own were ro,.nrted; 71 in the rotrovisceral .space and 111 in the carotid sheath and 8 

inoSty. A 35 per' cent 

Disens.-ions: E. D. ChurchUl, Boston Mass - 

cmlo.scopy which is fatal unle.s.s immedialdv' drained 

urauKU. I ne posterior approach may 
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be necessary if infection low in mediastinum. M. B. Tinker, Ithaca, N. Y. am! 
Howard Lihenthal, New Y'ork, N. T., urged early operation: Jota AlexaWr, 
Ann Arbor, Mieh., discussed the value of the anterior incision in- the early eases 
and the posterior approach in cases deep in the mediastinum. 0. H. Wangensteen, 
Minneapolis, Minn., suggested the value of x-ray showing air in mediastinum soon’ 
after perforation. He also advised posture in drainage. 

The Iodine MetaboUsm in Exophthalmic Goiter: George M. Curtis, Columbus, 
Ohio.—“The development of suitable micromethods has permitted analysis of the 
iodme content of the blood, urine, feces, and sweat, as well as the content of the 
thyroid gland. As a consequence we have investigated the total iodine metabolism 
of patients with exophthalmic goiter. The blood iodine is greatly increased over 
normal. The urinary excretion of iodine is increased. There is also an increased 
loss of iodine, particularly in the feces, and in the sweat. If the intake of iodine 
in the food, water, and air is accurately determined, it is found that patients with 
ox-ophthalmic goiter are in a definite increased negative iodine balance. Iodine de- 
pletion thus occurs in the usual progress of this decrease.” Di.scussod by Eranlf 
H. Lahey, Boston, ilass., who said some patients have low blood iodine with high 
metabolic rate, which is contrary to the usual. 


REVIEW OF THE THIRTY-EIGHTH ANNUAL MEETING OF 
THE AMERICAN ASSOCIATION OF PATHOLOGISTS AND 
BACTERIOLOGISTS, ATLANTIC CITY, N. J., 

JIAY 3 ANT) 4, 1938 

E. T. Bell, M.D., Minne.vpolis, Minn. 

(From the Department of Fathotogy, University of Minnesota Medical School) 

D at.T! -p.T;Y COMAN (by invitation), Morton McCutebeon, and (by invitation) 
Paul T. EeCarap, Pluladelphia, Pa.: Chemotropisjn Induced by Strepto- 
coccus Hemolyticus in Leucocytes From Normal and Immune Animals.— Cheimc 
tropism was studied on tlie warm stage. The polymorphonuclear loueocytc.s inoved 
toward the bacteria at an average speed of 10 to 15 microns per mmuto. There 
was no significant difference between the behavior of the Icueocyte.-i from immune am 
nonimmune animals. Antibodies in the serum therefore play no role in ehemotropism. 

Max M. Strumia, Bryn Mawr, Pa.: Serologic Studies in Children Before and 
After Vaccination With the Scarlet Pever Streptococcus Toxin.--Struinta stndiei 
the serologic reactions in children before and after vaccination with .‘•carlit fi\ir 
streptococcus to.xin. He found no significant serologic ilifferenee.s between tu 
Dick negative and the Dick positive stages. 

Jerome T. Syverton and George Packer Berry (by invitation), Roche.'.tcr, N. 1 .. 
Multiple Virus Infection of Individual Host Cells. — Syverton showed that a singii 
cell could harbor more than one virus. This judgment was based ujion the occiirnmic 
of inclusion bodies witbin tlie celD. A cell may harbor tin* berpe.-* virus (iutr.i- 
nuclear inclusion) and tlie vaccine virus (cytopJa.-mic iucln.-'ion ). He abo used 

Kc^'cd for publication, June 3, ItiM. 
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the B virus and the myxoma virus. A single cell in some instances harbored three 
viruses. Tumor cells are readily parasitized by viruses. 

Robert J. Parsons and John G. Kidd (bj' invitation), New York, N. Y.: Oral 
Papillomatosis of Domestic Rabbits: A Virus-Induced Disease. — The authors 
found a spontaneous papilloma on the under surface of the tongue of domestic 
rabbits. This occurs in the form of multiple papillomas of benign structure. In 700 
domestic rabbits, 10.2 per cent had this form of papilloma. When the skin of the 
rabbit is tarred, the incidence of spontaneous papilloma on the under surface of the 
tongue increases to IS per cent. They found that the papillomas may be transmitted 
bj' tattooing the filtrate of the tumors on the under surface of the tongue of the 
rabbit. Papillomas do not grow in other situations. The growth is different from 
the Shope papilloma, which does not grow on the under surface of the tongue. Im- 
munologically, this papilloma is also separable from the Shope papilloma. 

0. C. Woolpert, F. W. Gallagher, Leona Davis (by invdtation), and N. Paul 
Hudson: Propagation of the Virus of Hiunan Influenza in the Guinea Pig Fetus. — 
It was shown that the guinea pig fetus may be used for the growth of the human 
strain of the influenza virus. The fetus was inoculated intracranially. The fetal 
lung may be used for inoculation since it contains the virus. 

A. Packchanian (by invitation), Washington, D. C.: The Prevalence of In- 
fectious Jaundice in the Dnited States as Determined by the Agglutination and 
Animal Inoculation Tests. — The author stated that Weil's disease is rather 
widely distributed in the United States, although he does not think that all cases 
of infectious jaundice arc due to leptospirae. He based this statement upon 
agglutination tests and animal inoculations. He found that field mice are highly 
susueptible to the spirochetal infection. He studied sever.al epidemics of infectious 
jaundice, but he did not make it clear what percentage of cases of epidemic jaundice 
are Weil’s disease. 


Dudley A. Irwin, Toronto, Ontario: The Experimental Prevention of Silicosis 
by Metallic Aliuninum. — Irwin showed experimentally' that the addition of 1 
per cent of alum to silica prevents the development of silicosis in animals. The 
alum apparently prevents silica from going into solution. He indicated that 
.some attempts were being made to mix alum in silica dust for the protection of 
workmen. 


Earl B. McKinley, AVii.sliingtoii, D. C.: The Tuberculin Reaction and Its 
Significance in Leprosy. — McKinley believes that the high incidence of positive 
tuberculin reactions in lepers is due to as.sociated tuberculosis and not to the 
leprosy itself. 


Edgar H. Norris, .Minneapolis. Minn.: The Cytology of the Human Para- 
thyroid Gland.s.— Norris demonstrated the various types of cells that occur in the 
normal parathyroid glauils and in paratliyrcdd adenomas. He believes that in- 
cri'a.scd vacuoliz:itiou of the cytoplasm indicates functional activitv. 


Robert A. Moore and (by invitation) Allister McLellan, New York NY- A 
iLstologtc Study Of the Effect of the Sex Hormones on the Human Pro'sUte - V 

few p:mcnts with hypertropl.y of the pro.-tate were treated with testo.-tcrone and 
titluT.-* Wort* troatoil wuh otrin. Xoitlior i)f i 

effect upon the enhtrgcd pro.-, a,:. 
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Paul E. Cannoa aad (by iavitation) E, M. K. Geiling, Chicago, 111.: Pathologic 
Eflfects of Elmr of Sulfanilamide Poisonlng.-Cannon reported results of post- 
mortem examination in a child 3% years of age who had died from the administra- 
lon of elixir of sulfanilamide. He also reported the findings in a man 04 years of 
age who died from similar poisoning. The most striking change was an e.xtromo 
hydropic degeneration of the cells of the convoluted tubules of the Jddnovs and 
of the hepatic cells. 


Harry S. N. Greene and (by invitation) John A. Saxton, Jr., Princeton, IT. J.: 
Uterine Adenomas in the Babbit. — Greene studied spontaneous adenocarcinomas 
of the uterus in rabbits. He observed a number of these spontaneous tumors. 
The animals finally die . of metastases. The gross appearances, as well as the 
microseopie structure, are closely similar to the corresponding tumor in women. Ho 
was uasuecessfal with primary transplantation experiments except when the tumor 
was inoculated into the eye. In this situation it grew well and after several such 
transplants it grew readily in otlier parts of the body. It was often successfully 
transplanted to guinea pigs and rats by intraocular inoculation. 


Peyton Eous and (by invitation) John G. Kidd, New' York, H. Y.: A Com- 
parison of the 'Virus-Induced Eahhit Tumors 'With the Tumors of Unknown Cause 
Elicited by Tarring. — ^Eous studied tar papillomas of the rabbit’s ear ns w’ell as 
Sliope papillomas. "When Shope papilloma virus is infiltrated into the car, tarring 
causes enormous growth of papillomas. He believes that all carcinogenic agents pre- 
pare the soil for the virus which causes the tumor. He believes that the tarring of 
the skin prepares the way for the invasion into the cells of the virus of unknown 
origin. 

"William H. Peldman and (by invitation) A. H. Baggenstoss, Eoehestor, Minn.: 
The Kesidual Infectivity of the primary Complex of Tuberculosis. — Tho author.? 
studied old healed primary tuberculous lesions microscopically and by animal 
inoculation. They found that nearly all of these healed le.sion.s failed to produce 
tuberculosis in guinea pigs, even though many of them imd well-formed tubercles 
about the periphery of the old scar. They were inclined to believe that those small 
tubercles about the sear were due to silicosis. 

Benjamin J. Clawson, Minneapolis, Minn.: The Effect of the Primary Pul- 
monary Pocus Upon the Progress of Experimental Pulmonary Tuberculosis.— 
Clawson demonstrated that by direct inoculation of B.C.G. into the lungs of 
rabbits a lesion is produced which resembles the lesion in primary pulmonary 
tuberculosis except that there is no involvement of tlie regional lymph notes. 
Animals with this pulmonary lesion show a striking resistance to virulent tubercle 

bacilli. 

William E. Ehrich, Philadelphia, Pa.: The Eenal Lesion in Cytotoxic 
Glomerular Nephritis (in Babbits) .—EUricU immunized rabbits with kidney ex- 
tracts and then injected them intravenomsly with tho corre.sponding an igeii. t 
produced acute glonioruloiiephritis and in .some iiistaaves the Ic.'.iou.s progre. . t 
to a stage at which it might appropriately be called clirouie glomeru ontp ir 



REVIEW OF THE THIRTY-FIRST ANNUAL MEETING OF THE 
AMERICAN ASSOCIATION FOR CANCER RESEARCH, 
ATLANTIC CITY, N. J, MAY 2, 1938 

E. T. Bell, IM.D., IMinneapolis, IMinn. 

(From the Department of Pathology, University of Minnesota Medical School) 

E m. BTJBKE, BufEalo, N. Y.: Sarcoma of Soft Tissues. — Burke reported on 
. 201 cases of sarcoma of the soft tissues. There were 107 males and 91 
females; 30 per cent of the patients were under 30 years of age. The lower extremi- 
ties were involved most frequently. The 5-year survivals were as follows: grade 1 
sarcoma, 73.2 per cent; grade 2, 12 per cent; grade 3, 11 per cent. 

Leonell C. Strong, New Haven, Co:vn.; VII. The LiqtUefaction of Spontaneous 
Tumors of the Mammary Gland in Mice hy Heptyl Aldehyde. — Strong studied the 
influence of heptyl aldehyde upon spontaneous tumors of the mammary gland in 
mice. The drug was given in the diet, about 1 drop to 2 gm. of food. The dosage 
was adjusted to the weight loss. It was given periodically over a long period. The 
drug produced liquefaction of the tumors, often with collapse and shrinkage of the 
tumor mass. Tlio average survival time of the treated animals was 83 days, wliile 
that of the controls was 55 days. The tumor finally becomes resistant to the chemical 
agent and no longer responds. Two treated animals were still alive at ICO days. 
Microscopically he noted a lymphocytic and polyblastic invasion of the disintegrated 
tumor. The periphery of the tumor, as well as its central portion, showed the effects 
of tlie cliomical agent. 

S. H. Gray and G. Gruenfeld (by invitation), St. Louis, Mo.: The Production 
of Carcinoma and Sarcoma by the Subcutaneous Injection of Benzpyrene. — Both 
carcinomas and sarcomas were produced by benzpyrene. The chemical agent was 
given in 4 per cent solution in lard or as a dry powder in capsule. Tumors were 
obtained with the dry powder :is welt as with the lard. They introduced 15 mg. of 
ilry powder subcutaneously. iJ.sually there was ulceration of tlie skin. Both car- 
cinoma and sarcoma were produced and sometimes both types of malignancy were 
present in the same growth. The ulcer was at first benign but later became 
malignant. There were no metast;iscs. 


A. G. Ido (by invitationl, E. A. Harvey (by invitation), P. W. Bishop (by in- 
vitation), and S. L. Warren, Eochcsler, N. Y.: A Study of the Capillary 
Development Around the Tumor Transplant in a Window in tho Eabhit’s Ear- a 
Demonstration of One of tho Common Methods of Metastasis.— The i.ivestigators 
transplanted a sarcoma into the .subcutaneous tissues of the car of a rabbiT and 
stndie.1 tho changes through a transparent window which covered the wound. They 
presented an exccdlent motion picture .showing the growth of the tran.splanted tumor 
and the manner in which meta.stases are formed. The large capillaries which .rrow 
into the tumor .showed oscillation of the blood current to-aml-fro, and these inove- 
nu^e, ached .some of tl.e tumor ccdls and carrie.I then into the circulation. 
lUccKi'tl for itiibllcattun. June 3, IUSS. 
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Madge Tburlow Macklin (by invitation), London, Ontario; Can a Study of 
Human Cancer Teach Us Anything of Value Concerning Its Inheritance?— iitick- 
Im believes that a great deal can be learned about the hereditary triuisiHission of 
tumors from human material. She stressed the important influence of age in each 
type of neoplasm and pointed out that each tumor has its oivn preferred ago incidence. 
She cited the well-known hereditary transmission of retinoblastomas and the car- 
cinomas in xeroderma pigmentosnm. Her data also indicjited a strong hereditarr 
influence in carcinoma of the breast. She indicated that each tumor must ho studied 
separately, 

G. E. Hall (by invitation) and W. E. Pranks, Tmonto, Ontario; Acetylcholine 
and Endogenous Carcinogenesis.— Tumors wore produced by acetylcholine, a .sub- 
stance which is formed normaliy within the body. They obtained one sarcoma of 
the femur in a dog and sarcomas were obtained readily in rats. The chemical .siiii- 
stance was introduced subcutaneously. The first tumor appeared at the fifth month. 
This work is of interest in that acetylcholine is of physiologic origin, as is estriii. 

J. T, Syverton, K. A. Harvey (by invitation), G. P. Berry, and S. L. Warren, 
Hochester, N. Y.: The Inactivation of Papilloma Virus (Shope) by Eoentgen 
Eadtation With Some Correlated Observations on Other Viruses and Bacteria.— 
Tile Sliope papilloma of tlie ear of a rabbit is easily destroyed witli 3,500 r. The 
effect is tiie same whether the radiation is given al! in one dose or fractioaaily. Wimn 
a suspension of tlie virus is irradiated, an enormous dosage is required to kill it; 
1,000,000 r. is ineffective and 14,000,000 r, is required to inactivate fiie virus. The 
investigators, tlierefore, eonciuded tliat radiation affected tlie cclis and not t/io virus. 
The Sliope papilloma virus is more resistant to radiation tliaii any other virus, 

Eobert Hebhel (by^ invitation) and B. T. Bell, lliiineapoii.s, llimi.: Carcino- 
sarcoma. — A malignant tumor of the thyroid gland was descrilied witich formed 
massive metastases iu the iung.s. Tho great majority of tlie metiustases iiud a 
structure of giant cell sarcoma, while a few had the structure of adult thyroid 
gland. Both of tliese types of tissue were present in fiie primary tiiinor. 
Transitions were found, whidi suggested that tlie Parcomafoiis tissue arose by 
transformation from epithelium. In tlie sarcomatous portion.s large mimbors of 
coiiagenous libers were formed by the tumor cells, indicating tliat, if metaplasia Ji.-m 
occurred, it is complete. One conception of carcinosarcoiwi is a tumor ari.siag from 
epithelial cells whicli undergo metaplasia iu part, forming cells wliich have thu poiicr 
to produce collagenous fibers. 

Halsey JT. Bagg and Plora Hagopian (by invitation), How York, H. Y.: The 
Punctlonal Activity of the Mammary Gland in tho Eat in Eolation to Manuaary 
Gland Carcinoma.— Studie.s in tlie Wistar .strain of rats .showed tliat riijiid brceiling 
and prevention of suckling favors the production of maiiiinary carcinoma. 

J. J. Bittner, Bar Harbor, Jfe,: Eolation of Nursing to tho Bxtrachromosomal 
Theory of Breast Cancer in Mice. — Bittner jire.sentud further evidence indicating 
that tlio niotUer’a milk has more intlueiice tluin heredity in the development of car- 
cinoiim of tho mammary gland in iiiiVe; S.'f.ti per cent of adult female.s of the hi„ i 
cancer strain develop eareinonia of the nianiiiiary gland, but the offspring of thes-c 
liii'h cancer feinatc.s, when fostered from birth by a female of a low cancer .-Ir.tin, 
develop oniv TA per cent of luaniimiry fareinowa. It was shown clearly that the 
incidence of cancer of the lirea.-t in mice can In- ••hanged enormously without ehariging 
the genetic constitution of the animal. 
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Albert Claude, New York, N. Y.: The Physical and Chemical Properties of a 
Chicken Tumor Agent.— Claude purified and concentrated the active agent of the 
Rous sarcoma by centrifugation. The centrifugate was so concentrated that it pro- 
duced tumors in a solution of 10-s. The concentrated centrifugate showed about 
25 per cent of lipoids. The author suggested that the virus is a lipoid protein com- 
bination. 


REPORT ON THE MEETINGS OP THE AMERICAN SOCIETY 
FOR BIOLOGICAL CHEMISTS, BALTMORB, ]MD., 
IMARCH 30— APRIL 2, 1938 

i\IiLDRED R. Ziegler, Ph.D., Minneapolis, Minn. 

A mong the many papers reported at this meeting, only a few have been 
• .selected which arc of special interest to surgeon.s. 

Prances L. Haven and his co-workers (University of Rochester) studied phos- 
phorus metabolism in growing and adult white rats, with artificially radioactive 
phosphorus as a tracer. Data were reported giving the distribution of phosphorus 
fed as sodium phosphate in bones and teeth, internal organs, muscle, blood, and 
carcino.sarcoma No. 25G, as well as in the phospholipids of various organs. They 
found that a large portion of the phosphorus is rapidly tran.sfcrred to the bony 
structure of the animal. The concentration of administered phosphorus rises 
rapidly in tumor ti.ssue and in its phospholipid fraction, the concentration in 
tumor tissue a few hours after feeding being of the same order as in the phos- 
pholipid of liver and kidney and many times that of muscle. 

Arthur Knudson, Stuart Sturges, and W. Bay Bryan (Albany Medical College) 
verified the observations of Roffo, Beard, and others that irradiation of rats with 
ultraviolet light over a long period of time produces m.alignant tumors on the 
ears, nose, eyes, or other exposed parts. They also carried out studies on the 
cholesterol content of the skin from the face, back, and abdomen of irradiated 
rats and determined the cholesterol content of the tumors and the blood of these 
animals. The total cholesterol content of the .skin was increased by irradiation. 
The tumors from these irradiated animals were also very high in cholesterol and 
ran somewhat parallel with the cholesterol content of the skin from the face of 
the irradiated animals. However, the free cholesterol in the tumors averaged 
about SO per cent, while the free cholesterol from the skin of the face of irradiateil 
rats was fiO per cent. A few determinutious on the blood of irradiated rats 
showed that the total cholesterol and free cholesterol content on the average was 
below normal. 


In an attempt to elucidate the con.stitutional structure of the melanins, Mona 
Splogcl-Adolf (Temple University) .studied the optical absorption power of vari- 
ous melanins for short-wave light. She u.sed photosynthetic melanins, tumor 
melanins, and sejua. Ullraspeetogniphic investigations showed distinct ouantita- 
ii\e ihirorviiros Iiotwoen photosynthetio inclniiiii:; ami the »;eiiuine melanins. 

of m.fdT’ S. Hobinson (Harvani University), in a studv 

v.ars O. ..ge e.rect.vely nudubr.e carbohydrate ,o maintain tl.e eoneentration of 


viw*! f.»r nublluatioa. July IJ, 1D3S 
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blood sugar sear its basal value, regardless of age, in work that raises the level 
0 oxygen eonsmuptioa about seven-fold. The proportion of carbohydrate utilized in 
such activity was low in boys and independent of age in men. Possibly the 13- 
ouT fast that preceded the work depleted carbohydrate reserve to a greater 
extent in the boys than in men, leaving the former with a less adequate supply 
of carbohydrate when exercise was undertaken. Five minutes after brief, severe 
e.xereise, blood sugar and lactic acid were moderately elevated in the boys and 
in the old men; the greatest increase occurred at the intermediate ages. The 
ratio of increment in blood sugar to increment in lactic acid was high in young 
men, low in old men. " “ 

R. If. Harger, Steven L, Johnson, and E, G. BtidweU (Indiana Pniversitv) 
presented methods for the determination of methanol in blood, spinal lluid, urine, 
and body tissues. 


Pred W. Oberst (United States Public Health Service) gave a simple and 
rapid method for the determination of morphine in the urine of drug addicts. 
Concentrations as low as 0.03 mg. in 25 ml. of urino are detectable. .Morpluiie 
may be determined quantitatively in concentrations ranging from O.OS to 3.0 mg. 
per 100 ml. of urine by their colorimetric method. 

Wendell H. Griffith (St. Louis University) found that tho oral or intrapori- 
toneal administration of 50 to 150 mg. of sodium hippurate in 0,1, 0.15, or 0.31 M 
solution resulted iu a 2 to 4’ decrease in the body temporaturo of 50 to CO giti. 
rats. The effect of hippurate was temporary and disappeared within G to 8 
hours, while that of sodium benzoate was more marked and of longer duration. 
He believes these changes in body temperature to be suggestive, in view of the 
recent observation that both of these substances inhibited in vitro tho o.xygen 
uptake of minced tissue and of tissue slices of the rat. 

Harry G. Day, Harold J. Stein, and E. V. McCollum (Johns Hopkins Univer- 
sity) reported studies on young rats fed dillorenf levels of calcium ami pho.s- 
phorus which showed that calcium does not have a unique function in hemato- 
poiesis and that excess dietary phosphorus interferes witli iron utilization, prob- 
ably owing to the formatiou of unabsorbablc iron phosphate. 

James M. Orten (Wayne University) presented data to show that there i.s a 
predictable normal relationship among reticulocytes, erythrocytes, and heinoglohin 
in rats and that definite deviations therefrom should prove as an index to .ab- 
normal hematopoiesis in the rat. 

Since it has been shown that iiicotiuie acid and nicotinic acid amide are activm 
in the cure of black tongue in dogs, D. W. Woolley, E. M. Strong, and Eobert J. 
Madden (University of Wisconsin) investigated the anti-hlack tongue po encj o 
a large series of various related compounds. Their results indiwtted extreme 
specificity' of structure necessary for anti-black tongue activity. Substitution el 
alkyl groups in the ring on either nitrogen or carbon, or on tho amide - , rem erei^ 
tho vitamin inactive. Their results indicate that, whereas tho dog can o.vnlize 
a methyl group on the pyridine ring to a earbo.xyl, it cannot remove tie a le 
alpha-carboxyl in quinolinic acid by dccarbo-vylation nor can it by royze an 
diethylamide to an acid. 



Announcement 


Eleventh Congress of the International Society of Surgery, Brussels, 
Belgium, Sept. 19-22, 1938 


The Eleventh Congress of the International Society of Surgery, which, as pre- 
viously announced, was to have been held in "Vienna on Sept. 19 to 22, under the 
auspices of the German government and the cooperation of the German Surgical 
Society, lias been abruptly cancelled by the authorities and, for reasons not yet 
explained, has been made impossible in Vienna. Fortunately, the transfer of the 
Congress from Vienna to Brussels, which was promptly effected early in July by the 
Executive Bureau of the International Society of Surgery, has proved of great 
advantage in assuring a greater success of the Congress under the liberal patronage 
of the Belgian Government and the enthusiastic support of the Belgian profession. 
The Congress therefore will he held in Sntssels without change of date, on Sept. 
19 to 1938. According to the latest information received from the Secretary- 
General, Dr. Leopold Mayer, the scientific program will be carried out in Brussels 
in all its details as previously announced for Vienna. In fact, many of the reports 
assigned to the eminent specialists who are to open the discussions on the ofdcial 
questions selected for debate have been printed, and others in press will be ready 
for distribution in advance of the meeting. 

The prospects of the elaborate Mediterranean cruise, which had been planned by 
the Belgian Branch of the French Navigation Company, under the direction of the 
International Bureau at Brussels, will be carried out in full, differing only from 
the itinerary originally planned for the Vienna Congress by omitting the stops at 
Budapest and Vienna, and substituting the return to Brussels by rail via Venice, 
Milan, and Basel in time to arrive in Brussels on Sept. 17 or IS. The cruise will 
begin in Marseilles on Sept. 4, on board the French packet, Le Providence (15,000 
tons) , and will continue along the North Mediterranean to the Black Sea, with stops 
at Naples, Athens, Istambul (Constantinople), Odessa (Eussia), Costanze, and 
Bucarest (Eoumauia), to return to Brussels by the inland route in time for the 
opening of the Congress on Sept. 19. 

Ample provision for siglitseeing and entertainment has been assured by the ap- 
pointment of active medical committees in each of the stopping places along the 
route, besides the assurance of success given by the long touristic experience of the 
Secretary-General himself, who will personally supervise the management of the 
cruise in its scientific and touristic aspects. During his absence, the secretarial 
office in Brussels will be occupied by five subsecretaries, Drs. Neumann, Appelmans, 
Beckers, Dejardin, and Spehl, who wiU attend to all the business of the Congress 
until Dr. Mayer return. 


It 13 probable that since the tr.ansfer of the Congress from Vienna to Brussels 
the popularity of the Mediterranean cruise lias increased, and that the demand for 
reservations on shipboard will bo in excess of the available space. It is important 
therefore, that all the Fellows of the Society, and others who m.ay desire to join 
the Mediterranean eru.se, should apply at once to Dr. Leopold Mayer, Secretary-Gen- 
eral, Kue do la Lo. Brussels, or directly to the Belgian office of the Compagnies 
Iraiicaiscs do Navigation (29 Boulevard Adolph Max, Brussels). 
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b ood sugar near its basal value, regardless of age, in work that raises the level 
of oxygen consumption about seven-fold. The proportion of carbohydrate utilized in 
such activity was low in boys and independent of ago in men. Possibly the la- 
hour fast that preceded the work depleted carbohydrate reserve to a greater 
e.xtent in the boys than in men, leaving the former with a less adequate supply 
of carbohydrate when e.xeroise was undertaken. Five minutes after brief, severe 
exercise, blood sugar and lactic acid were moderately elevated in the boys and 
in the old men; the greatest increase occurred at the intermediate ages. The 
ratio of increment in blood sugar to increment in lactic acid ivjis high in young 
men, low in old men. 

H. N. Harger, Steven L. Johnson, and. E. G:. Bridwell (Indiana University) 
presented methods for the determination of methanol in blood, spinal fluid, urine, 
and body tissues. 

Pred W. Oherst (United States Public Health Service) gave a simple ami 
rapid method for the determination of morphine in the urine of drug iiddict.s. 
Concentrations as low as 0.03 mg. in 23 ml. of urine are detectable. Morphine 
may be determined quantitatively in concentrations ranging from 0.08 to 3.0 mg. 
per 100 ml. of urine by their colorimetric method. 

Wendell H. Griffith (St. Louis University) found that the oral or intraperi- 
toneal administration of 50 to 150 mg. of sodium hippurato in 0.1, 0.15, or 0.31 M 
solution resulted in a 2 to 4° decrease in the body tempcraturo of 50 to GO gm. 
rats. The effect of hippurato was temporary and disappeared within G to S 
hours, while that of sodium benzoate was more marked and of longer duration. 
He believes these changes in body temperature to be suggestive, in view of tlio 
recent observation that both of these substances inhibited in vitro the oxygen 
uptake of minced tissue and of tissue slices of the rat. 

Harry G. Day, Harold J, Stein, and E. V. McCollum (Johns Hopkins Univer- 
sity) reported studies on young rats fed different levels of calcium ami pho.s- 
pliorus which showed that calcium does not have a uiiiquo function in henmto- 
poiesis and that excess dietary phosphorus interferes with iron utilization, prob- 
ably owing to the formation of unabsorbablo iron phosphate. 

James M. Orteu (Wayne University) presented data to shoiv tluit tlicro is a 
predictable normal relationship among reticulocytes, erytlirocytes, ami hemoglobin 
in rats and that definite deviations therefrom should prove ns an imiu.x to ah- 
uormal hematopoiesis in the rat. 

Since it has been shown that nicotinic .acid and nicotime acid amide 
in the cure of black tongue in dogs, D. W. Woolley, E. M. Strong, .and Eobort J. 
Madden (University of Wisconsin) investigated the anti-black tongue po oncy o 
a large series of various related compounds. Their results imhcatei ox romo 
specificity of structure necessiiry for iinti-black toiif^uc atti\it\. ^ . 

aikyl groups in the ring on either nitrogen or carbon, or on the aniifie - , rein eret^ 
the vitamin inactive. Their results iin3i<'ato that, whereas the t oj, can o.' 
a methyl group on the pyridine ring to a carboxyl, it cannot remove the lahde 
alpha-earboxyl in quinolinic acid by decarboxylation nor can it h^tro^zt. an 
diethylamide to an acid. 
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Emergency Surgery. By Hamilton Bailey. Third Edition. Cloth. Pp. S52, with 
Sit) illustrations, many in color’. Baltimore, 193S, William Wood and Company. 
$U. 

The author, now well-hnown to American students of surgery for several prac- 
tical te.xts, has succeeded admirably in bringing together within the coniines of S52 
pages a comprehensive discussion of emergency surgery. The tlieme of the te.vt is 
“when to operate, when not to operate, and liow to opejate under emergency con- 
ditions.” In the preface to the first edition the author states: “While writing 
the present volume, 1 have pictured a patient stricken with an urgent surgical 
condition and a comparatively isolated surgeon called upon to carry out appro- 
priate treatment.” The scope of the pre.sent volume would lead one to believe 
that the author hu.s directed tiie third edition in part to a more restricted audience. 
There are conditions, such ns heart tamponade, into n-hieh it would appear eminently 
lUting that the “isolated surgeon” should receive as ranch orientation in recognizing 
the existence of the emergency as in how to relieve it. 

The author writes in an interesting maimer. The te.xt is illustrated profusely 
and well and the references to literature have been chosen with care. 

The author fails to point out tlie shortcomings of tlie clo.^ed method of drain- 
age in empyema. There are too many already who believe that the application 
of suction to a catheter in tlie thorax affords perfect drainage of tlie free e.xudate 
without irrigation of fiuid or the admission of air to the pleural pocket. The 
author implies that he sceuro.s oontinuou.s gastric aspiration by employment of a 
•syringe, a method which, in this country at least, never attained any vogue. The 
autlior, too, probably will find that a water siphon is fur superior for the evacuation 
of gas and fluid from tlie ga.strointe.stinal canal. The author also endorses cecostoiiiy 
a.s the operation of eboice in acute obstructions of the colon, an operation which 
surgeons cannot perform in the presence of great distention and still maintain a 
respectable mortality. Tiie author cliiig.s still to the idea that suiWen decompressimi 
of the uriiiiiry \)ladder jier se i.s hazardous. He appears to favor early ligature of 
the angular vein as a preventive moa.-iire in carbuiielo of the face. 

Tliere is much to prai.se in thi.s splendid volume and little to criticize. Tlie cx- 
pi'riemvil surgeon will (ind iielpful suggo.st ion.s in it and to the general practitioner 
and lll■<■asinllaI surgeon if will be a u.seful guide. 


The Biology of Artertosclerosis. By .\f. C. Wiiueniit 
l.cfompie. l>p. 112, with lit! ilhi.stration.s : 

III.. I'lintlcs f. Thomas. .Ji. 


z, It. .\r. Thoma 
:ind d'l in c<dor. 


ami P. it. 
Springfield, 


1,01,!“, « .i» 

taut rh!e in the oriLMiis of -iri t! !* . ‘ '‘t'-t 'a'Onim phiy an all iiiipor- 
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At the present time tlie American Committee has given authority to the American 
Express Company to set up group travel direct to Brussels aa well as to outline 
several trips which will bring the Fellows to ilaiscilles by Sept. -1, where, as it is 
described above, the French packet, Le Providence, will start on its itediterrancan 
cruise to the Black Sea. 

Membership in the International Society and the Congress alone will entitle one 
to reduced rates and privileges over practically all the European railways and other 
means of transpoidation, on presentation of the certificate or card of membership. 
All the procedures required to secure rerluction of fares and otlier privileges in tiie 
different European countries are fully detailed in the circulars recently issued to 
all the Fellows of the Society by the Secretary-General, the Belgian Touristic 
Agency of the French Navigation Companies, at 29 Boulevard Adolplr Max, Brussels, 
and by the American Express Company. 

Dr. Kudolph Matas, President. 

Dr. Elliott C. Cutler, Chairman 
American Committee 
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[2^ COMPLETE FREEDOM FROM ANOXEMIA 
EASY INDUCTION AND RAPID RECOVERY 
rj) QUIET RESPIRATION 
lI) SATISFACTORY RELAXATION 


The many advantages of cyclopropane as an anesthetic 
agent have resulted in its more extensive use. The liberal 
supply of oxygen which should accompany cyclopropane 
anesthesia makes it valuable in thoracic, thyroid, and gyn- 
ecologic surgery as well as in cases exhibiting symptoms 
of respiratory obstruction, anemia, debility, and shock. 

The extreme care which characterizes the production of 
Squibb Cyclopropane results in a gas of exceptional pur- 
ity. Anesthetists throughout the country have generally 
accepted it as a dependable anesthetic agent. 

Cyclopropane Squibb is supplied in 30-, 75-, and 200- 
gallon cylinders and in 2-, 6-, and 25-gallon Amplons.* 
The AA, B, and D Squibb cylinders are made of special 
thin steel. Tliey are light in weight, yet comparable in 
strength to the old standard cylinders. 

Note: Cyclopropane is a highly potent gas and should 
be used only by anesthetists who are familiar with the 
technique of its administration. 


For information and booklet on Cyclopropane address 
the Anesthetic Division, 7-f5 Fifth Avenue, New York 


£■ R: Squibb & Sons, New York 1 

MANurACTUR.NC CHrM.STS TO THC MCDIOU P«oresSION .858 
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full and detailed coverage on 

HERNIA 

Anatomy, Etiology, Symptoms, Diagnosis, 
Differential Diagnosis, Prognosis and the 
Operative and Injection Treatment! 


by liEIGH P. WATSON 

Member of Attending Staff of California Lutheran Hospital 
and Methodist Hospital of Southern California, Los Angeles. 

New 2nd Edition— PBICB, $7.50 
S91 Pages — 281 Illustrations 


Chapter Headings 

1 Historical Introduction 


General Considerations of Hernia-S? “ 

Complications of Straneulation 3 

Partial Enterocefe 

j ■■ 

Hernial Tuberculosis 

4 “ 

Hernia and Volvulus of 

the 

Omentum 

S ” 

Fatly Hernia 

} “ 

Local Anesthesia in Hernia 

op- , 

erations — 

6 “ 

Incuinal Hernia 

3 " 

Anatomy of Inguinal Hernia 

-20 ■• 

Etiology of Inguinal Hernia 

9 “ 

1 Symptoms, Diagnosis and Prog> | 

nosis of Inguinal Hernia 

— 16 •• 

j Treatment of Inguinal Hernu— 58 * 1 

Inguinal Hernia in Infants 

and 1 

Children 

— 6 " 

1 Injection Treatment of Hernia 1 

(8 Chapters) 

66 “ 

Femora! Hernia 

35 “ 

Umbilical Hernia 

33 *• 

Ventral Hernia 

30 •• 

Diaphragmatic Hernia 

—22 

Internal Hernia 

10 '* 

Lumbar Hernia 

— 13 •* 

Obturator Hernia 


Sciatic Hernia 

fO ” 

Perineal Hernia 

11 “ 

Sliding Hernia 

—21 ** 

i Hernia of the Vermiform Ap- 1 

1 pendii 

,.i5 •• 

1 Hernia of Meckel's Diverticulum a i 

1 Hernia of the Bladder 

..18 •• 

1 Hernia of the Ureter 

.- 4 •■ 

1 Hernia of Ovary, Fallopian I 

Tube and uterus -- 

,-fO " 

Medicolegal Aspects of Hernia 

-,I3 “ 


Starting with an interesting lilstorical Introiiuctloii. 
the author considers tlie various types of hernias, 
local anestliesia in liernia operations, and the numer- 
ous operative procedures that c-xperlence has proved 
to be the best. EmpliasIs has been placed on the 
original Halsted operation for Inguinal hernia by 
the silk technique, to conform to present-day practice, 
which is replacing fascia lata transplant In certain 
cases of large and recurrent inguinal liernlas. 

Every method of treatment— surgical and otherwise 
— is given with special emphasis on Injection Treat- 
ment. Based on years of experience, Watson "HEll- 
NIA” is a well-tiiought-out and timely text. Tlianks 
to a great amount of clinical work and close obser- 
vation this new second edition offers you valuable 
help for the successful liandllng of your hernia prob- 
lems. 


8 Chapters on Injection Treatment 

Eight chapters are tJevoted to the injection method. 
The technique is described step by step. Careiui 
study has been given to the injection nufus. testing 
the many mixtures from every angle, and observing 
their action, immetllate and remote. In this H'orx 
clinical experience takes precedence over experhnonui 
obscn'atfons — practical results always being more im- 
pressive and helpful than theories to the bus> piiJ- 
siclan and surgeon. 


yrom a surgical standpoint It Is most convcnb-nl to 

■onslder the injection treatment witli Inguinal •'crida 

lecausc it is In this variety tlmt the general 

rill find the greatest Held of usefulness for tl" ''' 

cctlon method, as an adjunct to siirglcnl ; 

•he tcclinique for inguinal, femoral. 

cntral hernias will be found described In -letaii. 


The C.V. MOSBY CO.-3525 Pitve B I vd." St. Louis. Mo. 


Gentlemen : 

oend me the new hook on ••ilERN'IA" by Pr. Isilgh K. Watson, cbarglng my .aceminl. Tln^ 
price is $7.5d' 


Pr. 

Adress 
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Recently Published 

A SYNOPSIS OF THE DIAGNOSIS OF THE ACUTE 
SURGICAL DISEASES OF THE ABDOMEN 

By John A. Hardy, B.Sc., M.D., F.A.O.S. 

345 pages, with 02 illustrations drawn especially for this book. Beautiful leather biuding, 
with gold stamping. Price, $4.50. 

T he diagnosis of tlie aeute surgical diseases of the abdomen, although 
often difficult and abtruse, is the most urgent and important prob- 
lem of surgery. The author has arranged concisely and completely every 
proved means of diagnosis of the aeute surgical diseases of the abdomen. 
The effort has been made to provide a quick, accurate, and complete 
means of study and review of the methods of diagnosis of these urgent 
diseases and to avoid discursiveness and discussion. While every proved 
possibility of laboratory aid to diagnosis has been considered and sug- 
gested, special effort has been made toward the recognition and diag- 
nostic application of signs and symptoms of disease that may be seen or 
felt or heard. 

THE 0. V. MOSBY CO.— Medical Publishers— ST. LOUIS, MO. 
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Etiological Factors in Acute Appendicitis. 
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By Charles E, Rea, M.D., Minneapolis, Minn. 

HrumK.s OF .Somc-M, Pot.is.sic.m, a.nd Chlorides of Blood Sercm in Experi.ment.m, 
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P STIES r. 

P.s William 1). I’ra/ier. M.D., ami 1. S. Eavdiii, M.D., Philadelphia, Pa. 

Ti SOILS OK riiE Kidm v Wiiicii Invade the Inkuhor Ve.va C.w.s, 

By .'an 11- Tiltoeh, .M.D., IJaroM f. llalvin, .M.D., ami J<,!„| e. Hentlionie, .MI) 
Miun. 

S .Mi .Nski.j^ts ^K Bia.,, 1, l>,.E.s.sn:E .xsu Experisie.ntal Arterial Hyper- 

By C, Heyman'. .M,D„ (lla nl. Beluium. 

1:m-.M.IMVI, T, is P..,vT.r.s.vl:E,N Adi-minm. L,vp.m:ot.>.mV .Smis 

By l.od A. Kauiaran, .M.D.. amj .Ihrah.vm O, IVileiisky, .M.D.. .Vow York, X. V. 

Kt ituj't iantsi vi. 

}U U-U r! r. [‘rank, A.M, >Vu' Vork. X. V. 




NON-SHAnERABLE 

APPUCATOR 


• Where the physician recommends use ot 
an applicator, a controlled, uniform dose 
(5 cc.) is provided by the single-unit, non- 
shatterable Ortho- Gynol applicator. It is 
easy to use — offering a simple technique. 
The applicator is easily washed, and lasts 
Indefinitely. Supplied in Ortho-Gynol Pack- 
ages "A" and “C". 

Ortho-Gynol is regularly prescribed and 
recommended by thousands of physicians. 
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The troublesome cases of postoperative dis- 




tentiou and ileiis^are those caused by the inearcera* 


, y 

tion of gas in the small intestine. It is relatively easy 

- ^ ! /•, 

to obtain evacimtioitt of gas from the colon. Recent 
pharmacological studies explain the efficacy of 
Prostigmiu Hf ethylsuifate . in preventing and over- 
coming higher-up gas retention by showing that this 
drug acts especially on the'' small intestine, maintain- 
ing tonus and stimulating peristalsis. 


Prostigmin MelliyljuJfate 1:4000 
(Prosligmin Prophylactic) 1 cc, 
boxes of 12 and 100 ampuls, blue 
label. For the prevention of post- 
operative distention. 

Prostigmin Mcthylsulfate 1:2000 
(Prostigmin Regular) 1 ce, boxes 
of 12 and SO ampuls, buff label. 
For the treatment of postoperative 
distention and the treatment of 
myasthenia gravis, 

Prostigmin Bromide (Prostigmin 
Oral) Tablets, 15 mg., vials of 20. 
For the oral treatment of myas- 
thenia gravis. 
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